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(57)Abstract: 

PROBLEM TO BE SOLVED: To carry out exposure for 
maintaining overlapping accuracy appropriately, without 
deteriorating throughput as much as possible. 
SOLUTION: For each of a plurality of conditions 
regarding a substrate, based on the detection result of a 
mark on a reference wafer, a correction map is prepared 
in advance. The correction map corrects the non-linear 
constituent of the amount of misalignment to a design 
value in each of a plurality of shot regions on an actual 
wafer. Then, prior to exposure, a correction map 
corresponding to authorized shot data or the like is 
selected (a step 332), and arrangement coordinates in 
entire shot regions are calculated by wafer exchange, 
search alignment, and EGA wafer alignment (steps 334 
to 338). Based on the arrangement coordinates and correction map, the wafer is moved for 
accurate exposure almost without overlapping error to each shot region. Even if the correction 
map is prepared for each condition regarding the treatment of a substrate, throughput in the 
exposure is not affected. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the exposure approach which carries out sequential exposure of two or more partition 
fields on a substrate, and forms a predetermined pattern in each partition field. About each of at least 
two kinds of conditions relevant to said substrate, it is based on the detection result of two or more 
marks on a specific substrate, at least two kinds of amendment maps which consist of the amendment 
information for amending the nonlinear component of the amount of location gaps to the criteria 
location according to individual of two or more partition fields of each on said substrate The map 
creation process and; exposure which are created beforehand are preceded. It is based on the observation 
positional information which detects two or more marks prepared corresponding to two or more specific 
partition fields of each on said substrate, and is acquired. The selection process which chooses the 
amendment map corresponding to the specified conditions; by the statistics operation The exposure 
approach containing the exposure process which searches for the positional information used for 
alignment with the predetermined point of each of said partition field, moves said substrate based on this 
positional information and said selected amendment map, and exposes said each partition field, and;. 
[Claim 2] Said at least two kinds of conditions are the exposure approach according to claim 1 which 
creates said amendment map including the conditions about at least two kinds of processes via which the 
substrate went, respectively about each of two or more kinds of specific substrates with which the 
processes via which it went differ at said map creation process, and is characterized by choosing the 
amendment map corresponding to the substrate for exposure at said selection process. 
[Claim 3] Said at least two kinds of conditions include at least two kinds of conditions about selection of 
two or more of said specific partition fields where said mark is detected in said exposure process. At 
said map creation process Detect the mark prepared corresponding to each partition field about each of 
two or more partition fields on said specific substrate, and are obtained. Calculate the amount of location 
gaps to the criteria location according to individual, respectively, and for every conditions about 
selection of said specific partition field Said positional information of each of said partition field is 
computed by the statistics operation using the observation positional information which detects the mark 
corresponding to two or more specific partition fields corresponding to said conditions on said specific 
substrate, and is acquired. Based on this positional information and said amount of location gaps of each 
of said partition field, the amendment map which consists of the amendment information for amending 
the nonlinear component of the amount of location gaps to the criteria location according to individual 
of each of said partition field is created. The exposure approach according to claim 1 characterized by 
choosing the amendment map corresponding to the selection information of the specified specific 
partition field at said selection process. 

[Claim 4] Said specific substrate is the exposure approach according to claim 1 or 3 characterized by 
being a criteria substrate. 

[Claim 5] When [ by which it is a surrounding partition field and the amendment information is not 
included in said amendment map to the partition field for / on said substrate / exposure at said exposure 
process ] it is missing and the field is included The exposure approach given in any 1 term of claims 1-4 
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characterized by computing the amendment information on said chip field by the weighting averaging 
operator which assumed Gaussian distribution using the amendment information on two or more 
partition fields contiguous to said chip field in said amendment map. 

[Claim 6] It is the exposure approach which carries out sequential exposure of two or more partition 
fields on a substrate, and forms a predetermined pattern in each partition field. Said measured positional 
information is used. The process which detects two or more marks on a criteria substrate, and measures 
the positional information of the mark field corresponding to each mark; by the statistics operation The 
process which computes the positional information on the count by which the linearity component of the 
amount of location gaps to the design value of each of said mark field was amended; It is based on said 
measured positional information and positional information on said count. The process and; exposure 
which create the 1st amendment map including the amendment information for amending the nonlinear 
component of the amount of location gaps to the design value of each of said mark field are preceded. It 
is based on the information about the array of the specified partition field. Said 1st amendment map It is 
based on the observation positional information which detects two or more marks on said substrate, and 
is acquired. The process changed into the 2nd amendment map including the amendment information for 
amending the nonlinear component of the amount of location gaps from the criteria location according 
to individual of each of said partition field; by the statistics operation The exposure approach containing 
the exposure process which searches for the positional information used for alignment with the 
predetermined point of each of said partition field, moves said substrate based on said positional 
information and said 2nd amendment map, and exposes said each partition field, and;. 
[Claim 7] Conversion of said map is the exposure approach according to claim 6 characterized by being 
carried out by computing the amendment information on each criteria location by the weighting 
averaging operator which assumed Gaussian distribution based on the amendment information about 
two or more adjoining mark fields for every criteria location of each of said partition field. 
[Claim 8] Conversion of said map is the exposure approach according to claim 6 characterized by to 
realize by performing a complement operation for every criteria location of each of said partition field 
based on the single complement function optimized based on the evaluation result of having evaluated 
the regularity and extent of nonlinear distortion using the predetermined performance index about the 
subregion on a substrate, and the amendment information on said each mark field. 
[Claim 9] It is the exposure approach which carries out sequential exposure of two or more partition 
fields on two or more substrates using two or more aligners containing at least one aligner which can 
amend distortion of a projection image, and forms a predetermined pattern in each partition field, 
respectively. The analysis process which analyzes the superposition error information about at least one 
specific substrate that it passed through the same process as said substrate measured beforehand; It is 
based on said analysis result. The 1st decision process which judges whether the error between a 
partition and the field containing a parallel displacement component which is different in the amount of 
location gaps of each partition field on said specific substrate is dominant; when the error between a 
partition and said field is judged to be dominant in said 1st decision process The 2nd decision process 
which judges whether the nonlinear component for which the error between a partition and said field 
exceeds a predetermined value is included; when the error between a partition and said field is judged 
that the nonlinear component exceeding a predetermined value is not included in said 2nd decision 
process The positional information used for alignment with the predetermined point of each partition 
field on said substrate by the statistics operation using the observation positional information which 
detects the mark corresponding to two or more specific partition fields on said substrate, and is acquired 
is computed using the aligner of said arbitration. The 1st exposure process which moves a substrate 
based on this positional information, carries out sequential exposure of two or more partition fields on 
said each substrate, and forms said pattern in each partition field; when the error between a partition and 
said field is judged that the nonlinear component exceeding a predetermined value is included in said 
2nd decision process The 2nd exposure process which carries out sequential exposure of two or more 
partition fields on said each substrate using the aligner which can expose a substrate where the error 
between a partition and said field is amended, and forms said pattern in each partition field; when the 
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error between a partition and said field is judged not to be dominant in said 1st decision process The 
exposure approach which chooses one of the aligners which can amend distortion of said projection 
image, and contains the 3rd exposure process which carries out sequential exposure of two or more 
partition fields on said each substrate using the this chosen aligner, and forms said pattern in each 
partition field, and;. 

[Claim 10] When the error between a partition and said field is judged that the nonlinear component 
exceeding a predetermined value is included in said 2nd decision process One aligner of the arbitration 
which can expose a substrate where the error between a partition and said field is amended is chosen. 
The 3rd decision process and; which judge the size of the superposition error in two or more lots 
containing the lot with which the substrate for [ by the aligner with which the selection process which 
directs exposure, and; this exposure were directed ] exposure belongs are included further. At said 2nd 
exposure process, carry out sequential exposure of two or more partition fields on said each substrate, 
and it faces forming said pattern in each partition field. When it is judged as a result of said decision that 
a lot-to-lot superposition error is large, said aligner about a substrate predetermined [ several ], from the 
head of the lot While computing the positional information used for alignment with a predetermined 
point by the statistics operation using the observation positional information which detects two or more 
marks on said substrate, and is acquired The nonlinear component of the amount of location gaps with 
the predetermined criteria location of each of said partition field is computed using a predetermined 
function. Said substrate is moved based on said computed positional information and said nonlinear 
component. About the remaining substrate The positional information used for alignment with a 
predetermined point by the statistics operation using the observation positional information which 
detects two or more marks on said substrate, and is acquired is computed. When said substrate is moved 
based on this positional information and said computed nonlinear component and a lot-to-lot 
superposition error is judged not to be large as a result of said decision While computing the positional 
information used for alignment with a predetermined point by the statistics operation using the 
observation positional information which detects two or more marks on a substrate, and is acquired 
about each substrate in a lot the exposure approach according to claim 9 characterized by moving said 
substrate based on the amendment map which consists of the amendment information for amending the 
nonlinear component of the amount of location gaps to the criteria location according to individual of 
two or more partition fields of each on this positional information and the substrate created beforehand. 
[Claim 1 1] In the exposure approach which exposes two or more partition fields on a substrate, 
respectively, and forms a pattern in each partition field Based on the superposition error information on 
the aligner which exposes said substrate, on said substrate, when the error between a partition and a field 
is dominant, the 1 st alignment mode is chosen. And the 2nd alignment mode which is different from 
said 1 st alignment mode when the error between a partition and said field is not dominant is chosen. The 
exposure approach characterized by determining the positional information of each of said partition field 
based on said selected alignment mode from the positional information which detects two or more marks 
on said substrate, respectively, and is acquired. 

[Claim 12] When the error between a partition and said field contains the nonlinear component 
exceeding a predetermined value, it is based on the positional information which detects two or more 
marks on a different substrate from said substrate or this, and is acquired. The exposure approach 
according to claim 1 1 characterized by using said computed nonlinear component when computing the 
nonlinear component used for amendment of the positional information determined in said each partition 
field and exposing said each partition field in said 1st alignment mode. 

[Claim 1 3] When it judges whether the nonlinear component for which the error in said partition field 
exceeds a predetermined value is included when the error between a partition and said field is not 
dominant and this decision is denied, while exposing said substrate using said 2nd alignment mode It is 
the exposure approach according to claim 11 or 12 characterized by exposing said substrate with the 
aligner which can amend the nonlinear component of the error in said partition field when said decision 
is affirmed. 

[Claim 14] The device manufacture approach which is the device manufacture approach including a 
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lithography process, and is characterized by exposing using the exposure approach of a publication in 
any 1 term of claims 1-13 at said lithography process. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exposure approach and the device manufacture 
approach, and relates to the exposure approach which carries out sequential exposure of two or more 
partition fields on a substrate, and forms a predetermined pattern in each partition field in more detail, 
and the device manufacture approach using this exposure approach. 
[0002] 

[Description of the Prior Art] In recent years, in the production process of devices, such as a 
semiconductor device, aligners, such as step-and-repeat method or step - and - scanning method, a wafer 
prober, or laser repair equipment is used, these equipments a substrate top - being regular (the shape 
of a matrix) - it is necessary to carry out alignment (alignment) of each of two or more arranged chip 
pattern spaces (shot field) to a precision extremely to the predetermined reference point (for example, 
point of various equipments processing [ processing ]) in the rest frame (namely, rectangular coordinate 
system specified by the laser interferometer) which specifies the migration location of a substrate 
[0003] Especially, in the aligner, in order to face carry out alignment (alignment) of the substrates (a 
semi-conductor wafer, glass plate, etc.) to the projection location of the pattern formed in the mask or 
the reticle (it be hereafter name a "reticle" generically) and to prevent the fall of the yield by generating 
of the defective in the chip of a manufacture phase, always highly precise and maintain to stability be 
expect the alignment precision. 

[0004] Usually, although the circuit pattern (reticle pattern) often or more layers is piled up and 
imprinted on a wafer at an exposure process, when the superposition precision between each class is 
bad, un-arranging may arise in the property on a circuit. In such a case, a chip will not satisfy an 
expected property, but when the worst, the chip will become a defective, and the yield will be reduced. 
So, at an exposure process, the alignment mark is beforehand attached to each of two or more shot fields 
on a wafer, and the mark location on stage system of coordinates (coordinate value) is detected. After an 
appropriate time, wafer alignment which carries out alignment (positioning) of the one shot field on a 
wafer to a reticle pattern based on this mark positional information and the positional information (this 
is measured in advance) of a known reticle pattern is performed. 

[0005] It divides roughly into wafer alignment, there are two methods, and one is a die Bayh die (D/D) 
alignment method which detects the alignment mark for every shot field on a wafer, and performs 
alignment. Another is detecting the alignment mark of only some shot fields on a wafer, and searching 
for the regularity of the array of a shot field, and is a global alignment method which carries out 
alignment of each shot field. Now, in the device production line, the global alignment method is mainly 
used from balance with a throughput. The en hunger strike global alignment (EGA) method which 
specifies the regularity of the array of the shot field on a wafer as a precision with a statistical method is 
in use so that it may especially be indicated by a Provisional-Publication-No. 61 -No. 44429 official 
report, the Provisional-Publication-No. 62-No. 84516 official report, etc. by current, for example. 
[0006] Plurality beforehand chosen as a specific shot field in one wafer with the EGA method (three or 
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more pieces are required) Usually, after measuring the position coordinate of only about 7-15 shot fields 
and computing the position coordinate (array of a shot field) of all the shot fields on a wafer using 
statistics data processing (least square method etc.) from these measurement values, Stepping of the 
wafer stage is carried out according to the array of this computed shot field. Measurement time amount 
is short, and ends and this EGA method has the advantage in which the equalization effectiveness is 
expectable to a random measurement error. 

[0007] Here, the statistics art currently performed by the EGA method is explained briefly, the array 
coordinate on the design of the specific shot field (called a "sample shot field" or an "alignment shot 
field") of m (m>=3 integer) individual on a wafer — ** (n(Xn, Yn) =1,2, m) - it carries out and a 
linear model as shown by the degree type (1) about the gap (delta Xn, delta Yn) from the array 
coordinate on a design is assumed. 
;0008] 
"Equation 1] 

bK - 

[0009] Furthermore, when the gap (measurement value) from the array coordinate on m designs of each 
actual array coordinate of a sample shot field is set to (deltaxn and deltayn), the sum of squares E of the 
remainder with the gap from the array coordinate on the design assumed with this gap and the above- 
mentioned linear model is expressed with a degree type (2). 
[0010] 
[Equation 2] 

£ = I i(Ax a -*X m J } " (2) 

[001 1] Then, what is necessary is just to ask for the parameters a, b, c, d, e, and f which make this 
formula min. By the EGA method, the array coordinate of all the shot fields on a wafer will be 
computed based on parameter a-f which were computed by carrying out, and the array coordinate on a 
design like the above. 
[0012] 

[Problem(s) to be Solved by the Invention] In the production line of the same device, superposition 
exposure between two or more aligners (No.) is often performed. In such a case, since the grid error 
(error between stage system of coordinates which specifies the migration location of the wafer in each 
aligner) of the stage between aligners exists, a superposition error will arise. Moreover, temporarily, in 
the superposition between the case where there is no grid error of a stage between aligners, and each 
class which passed through process down stream processing, such as etching, and CVD (chemical vapor 
deposition), CMP (chemical mechanical polishing), also in the same aligner, since a process process 
gives distortion to the array of a shot field, a superposition error may arise. 

[0013] In this case, when array error fluctuation of the shot field on the wafer which is the factor of a 
superposition error (array error of a shot field) is a linearity-component, it is possible to remove by the 
wafer alignment of the EGA method mentioned above, but when it is a nonlinear component, it is 
difficult [ it ] to remove this. This is because it is treating by the EGA method as that whose array error 
of the shot field on a wafer is linearity so that the above-mentioned explanation may also show. 
[0014] This invention was made under this situation and the 1st purpose is in offering the exposure 
approach which can perform exposure which maintained superposition precision good. 
[001 5] The 2nd purpose of this invention is to offer the device manufacture approach which can raise 
the productivity of a micro device. 
[0016] 

[Means for Solving the Problem] Invention according to claim 1 is the exposure approach which carries 
out sequential exposure of two or more partition fields on a substrate, and forms a predetermined pattern 
in each partition field. About each of at least two kinds of conditions relevant to said substrate, it is 
based on the detection result of two or more marks on a specific substrate, at least two kinds of 
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amendment maps which consist of the amendment information for amending the nonlinear component 
of the amount of location gaps to the criteria location according to individual of two or more partition 
fields of each on said substrate The map creation process and; exposure which are created beforehand 
are preceded. It is based on the observation positional information which detects two or more marks 
prepared corresponding to two or more specific partition fields of each on said substrate, and is acquired. 
The selection process which chooses the amendment map corresponding to the specified conditions; by 
the statistics operation It is the exposure approach containing the exposure process which searches for 
the positional information used for alignment with the predetermined point of each of said partition 
field, moves said substrate based on this positional information and said selected amendment map, and 
exposes said each partition field, and;. 

[001 7] The others which are the processes through which the substrate has passed with "the conditions 
relevant to a substrate" here, For example, the number of alignment shot fields about substrate 
alignment, such as an EGA method, [ whether it is based on the criteria substrate method with which 
alignment of a substrate is performed on the basis of criteria substrates, such as a criteria wafer, as well 
as arrangement of an alignment shot field etc., and ] All the conditions relevant to processing of whether 
it is based on the interferometer reference systems with which alignment of a substrate is performed on 
interferometer criteria, a substrate, or a substrate are included amending the perpendicularity error by the 
deflection of an interferometer mirror etc. 

[001 8] according to this, at least two kinds of amendment maps which consist of the amendment 
information for amending the nonlinear component of the amount of location gaps to the criteria 
location according to individual of two or more partition fields of each on said substrate based on the 
detection result of two or more marks on a specific substrate about each of at least two kinds of 
conditions relevant to a substrate are created beforehand. 

[0019] Although it is required between arrangement (or layout) of two or more marks on a specific 
substrate, and arrangement (or layout) of two or more partition fields for there to be fixed relation here, 
it is not required to prepare the mark corresponding to each partition field. In short, based on the 
detection result of two or more marks, the positional information of two or more partition fields should 
just be acquired. 

[0020] the nonlinear component of the amount of location gaps to the criteria location according to 
individual of two or more partition fields of each on a substrate (for example, a design value) can obtain 
based on a difference with the positional information of two or more partition fields on the specific 
substrate for which it asked by the positional information of two or more partition fields on the specific 
substrate obtained based on the detection result of two or more marks for example, on a specific 
substrate, and the alignment of the EGA method mentioned above. This is because both difference is 
exactly the nonlinear component of the amount of location gaps from the array error of each partition 
field, i.e., the criteria location of each partition field, (design value) since an EGA method computes the 
positional information which amended the linearity component of the array error of the partition field on 
a substrate (in this case, specific substrate) as positional information of each partition field like the 
above-mentioned. In this case, even if it performs creation of an amendment map for every conditions 
relevant to processing of a substrate, since it carries out beforehand regardless of exposure, the 
throughput in the case of exposure is not affected. 

[0021] And if the conditions about a substrate are specified as one of the exposure conditions in advance 
of exposure, the amendment map corresponding to the conditions about the specified substrate will be 
chosen. And the positional information used for alignment with the predetermined point of each 
partition field by the statistics operation based on the observation positional information which detects 
two or more marks prepared corresponding to two or more specific partition fields of each on a 
substrate, and is acquired is searched for, a substrate is moved based on this positional information and 
said selected amendment map, and each partition field is exposed. Namely, the positional information 
used for alignment with the predetermined point of each partition field which amended the linearity 
component of the amount of location gaps from the criteria location according to individual of each 
partition field obtained by the above-mentioned statistics operation a substrate is moved by making into 
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a target position positional information amended using the corresponding amendment information 
(amendment information for amending the nonlinear component of the amount of location gaps to the 
criteria location according to individual of two or more partition fields of each) included in the selected 
amendment map, and exposure of each partition field on a substrate is performed. Therefore, the highly 
precise exposure of a superposition error which is not almost is attained to each partition field on a 
substrate. 

[0022] Therefore, according to this invention, it becomes possible to perform exposure which 
maintained superposition precision good, without reducing a throughput as much as possible. 
[0023] Like the exposure approach according to claim 2, in this case, said at least two kinds of 
conditions In including the conditions about at least two kinds of processes via which the substrate went 
At said map creation process, said amendment map can be created, respectively about each of two or 
more kinds of specific substrates with which the processes via which it went differ, and suppose that the 
amendment map corresponding to the substrate for exposure is chosen in said selection process. Here, 
although the flow of processes, such as resist spreading, exposure, development, and etching, is the 
same, it is contained in the conditions about at least two kinds of processes via which the substrate went 
also when the processing conditions in at least one process differ. 

[0024] In the exposure approach given in above-mentioned claim 1 like the exposure approach 
according to claim 3 said at least two kinds of conditions In including at least two kinds of conditions 
about selection of two or more of said specific partition fields where said mark is detected in said 
exposure process At said map creation process, about each of two or more partition fields on said 
specific substrate The amount of location gaps to the criteria location according to individual which 
detects the mark prepared corresponding to each partition field, and is obtained is calculated, 
respectively. Said positional information of each of said partition field is computed by the statistics 
operation using the observation positional information which detects the mark corresponding to two or 
more specific partition fields about selection of said specific partition field which correspond to said 
conditions on said specific substrate for every conditions, and is acquired. Based on this positional 
information and said amount of location gaps of each of said partition field, the amendment map which 
consists of the amendment information for amending the nonlinear component of the amount of location 
gaps to the criteria location according to individual of each of said partition field is created. Suppose that 
the amendment map corresponding to the selection information of the specified specific partition field is 
chosen at said selection process. 

[0025] In each exposure approach given in above-mentioned claims 1 and 3, although it is easy to be 
natural [ a substrate ] even if a specific substrate is a process substrate, said specific substrate is good 
also as being a criteria substrate like the exposure approach according to claim 4. 
[0026] In each exposure approach given in above-mentioned claims 1-4 like the exposure approach 
according to claim 5 at said exposure process When [ by which it is a surrounding partition field and the 
amendment information is not included in said amendment map to the partition field for / on said 
substrate / exposure ] it is missing and the field is included Suppose that the amendment information on 
said chip field is computed by the weighting averaging operator which assumed Gaussian distribution 
using the amendment information on two or more partition fields contiguous to said chip field in said 
amendment map. 

[0027] Invention according to claim 6 is the exposure approach which carries out sequential exposure of 
two or more partition fields on a substrate, and forms a predetermined pattern in each partition field. 
Said measured positional information is used. The process which detects two or more marks on a criteria 
substrate, and measures the positional information of the mark field corresponding to each mark; by the 
statistics operation The process which computes the positional information on the count by which the 
linearity component of the amount of location gaps to the design value of each of said mark field was 
amended; It is based on said measured positional information and positional information on said count. 
The process and; exposure which create the 1st amendment map including the amendment information 
for amending the nonlinear component of the amount of location gaps to the design value of each of said 
mark field are preceded. It is based on the information about the array of the specified partition field. 
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Said 1 st amendment map It is based on the observation positional information which detects two or 
more marks on said substrate, and is acquired. The process changed into the 2nd amendment map 
including the amendment information for amending the nonlinear component of the amount of location 
gaps from the criteria location according to individual of each of said partition field; by the statistics 
operation It is the exposure approach containing the exposure process which searches for the positional 
information used for alignment with the predetermined point of each of said partition field, moves said 
substrate based on said positional information and said 2nd amendment map, and exposes said each 
partition field, and;. 

[0028] According to this, two or more marks on a criteria substrate are detected, the positional 
information of the mark field corresponding to each mark is measured, and the positional information on 
the count the linearity component of the amount of location gaps to the design value of each mark field 
was amended by whose statistics operation using this measured positional information is computed. 
Here, the same operation as the statistics processing currently performed by the EGA method mentioned 
above as a statistics operation can be used. Subsequently, based on the measured positional information 
and the positional information on count, the 1st amendment map including the amendment information 
for amending the nonlinear component of the amount of location gaps to the design value of each mark 
field is created. In this case, since creation of the 1st amendment map can be beforehand performed 
regardless of exposure, it does not affect the throughput in the case of exposure. 
[0029] And if the information about the array of a partition field is specified as one of the exposure 
conditions in advance of exposure, it will change into the 2nd amendment map including the amendment 
information for amending the nonlinear component of the amount of location gaps from the criteria 
location according to individual of each partition field for the 1st amendment map based on the specified 
information. Subsequently, the positional information used for alignment with the predetermined point 
of each partition field by the statistics operation based on the observation positional information which 
detects two or more marks on a substrate, and is acquired is searched for, a substrate is moved based on 
the positional information and 2nd amendment map, and each partition field is exposed. Namely, the 
positional information used for alignment with the predetermined point of each partition field which 
amended the linearity component of the amount of location gaps from the criteria location according to 
individual of each partition field obtained by the statistics operation performed based on the above- 
mentioned observation positional information A substrate is moved by making into a target position 
positional information amended using the corresponding amendment information (amendment 
information for amending the nonlinear component of the amount of location gaps from the criteria 
location according to individual of each partition field) included in the 2nd amendment map, and 
exposure of each partition field on a substrate is performed. Therefore, the highly precise exposure of a 
superposition error which is not almost is attained to each partition field on a substrate. 
[0030] Therefore, according to this invention, it becomes possible to perform exposure which 
maintained superposition precision good, without reducing a throughput as much as possible. Especially, 
according to this invention, since the positional information finally used for alignment with the 
predetermined point of each partition field on a substrate is amended by the amendment information 
acquired based on the detection result of the mark on a criteria substrate, improvement in superposition 
precision can be aimed at, for example for all the aligners used as criteria on the basis of a criteria 
substrate with the same device production line using it. In this case, it becomes possible to perform 
superposition exposure between two or more aligners with high precision regardless of the information 
(shot map data) about the array of the partition field on the substrate in each aligner. 
[0031] Like the exposure approach according to claim 7, in this case, conversion of said map Based on 
the amendment information about two or more adjoining mark fields, by the weighting averaging 
operator which assumed Gaussian distribution for every criteria location of each of said partition field 
Can also suppose that it is carried out by computing the amendment information on each criteria 
location, and like the exposure approach according to claim 8 conversion of said map The single 
complement function optimized based on the evaluation result of having evaluated the regularity and 
extent of nonlinear distortion using the predetermined performance index about the subregion on said 
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criteria substrate, Also suppose that it realizes by performing a complement operation for every criteria 
location of each of said partition field based on the amendment information on said each mark field. 
[0032] Invention according to claim 9 is the exposure approach which carries out sequential exposure of 
two or more partition fields on two or more substrates using two or more aligners (1001-100N) 
containing at least one aligner which can amend distortion of a projection image, and forms a 
predetermined pattern in each partition field, respectively. The analysis process which analyzes the 
superposition error information about at least one specific substrate that it passed through the same 
process as said substrate measured beforehand; It is based on said analysis result. The 1st decision 
process which judges whether the error between a partition and the field containing a parallel 
displacement component which is different in the amount of location gaps of each partition field on said 
specific substrate is dominant; when the error between a partition and said field is judged to be dominant 
in said 1st decision process The 2nd decision process which judges whether the nonlinear component for 
which the error between a partition and said field exceeds a predetermined value is included; when the 
error between a partition and said field is judged that the nonlinear component exceeding a 
predetermined value is not included in said 2nd decision process The positional information used for 
alignment with the predetermined point of each partition field on said substrate by the statistics 
operation using the observation positional information which detects the mark corresponding to two or 
more specific partition fields on said substrate, and is acquired is computed using the aligner of said 
arbitration. The 1st exposure process which moves a substrate based on this positional information, 
carries out sequential exposure of two or more partition fields on said each substrate, and forms said 
pattern in each partition field; when the error between a partition and said field is judged that the 
nonlinear component exceeding a predetermined value is included in said 2nd decision process The 2nd 
exposure process which carries out sequential exposure of two or more partition fields on said each 
substrate using the aligner which can expose a substrate where the error between a partition and said 
field is amended, and forms said pattern in each partition field; when the error between a partition and 
said field is judged not to be dominant in said 1st decision process One of the aligners which can amend 
distortion of said projection image is chosen, and it is the exposure approach containing the 3rd 
exposure process which carries out sequential exposure of two or more partition fields on said each 
substrate using the this chosen aligner, and forms said pattern in each partition field, and;. 
[0033] According to this, the superposition error information about at least one specific substrate that it 
passed through the same process as the substrate for [ which was measured beforehand ] exposure is 
analyzed, and it judges whether the error between a partition and the field containing a parallel 
displacement component which is different in the amount of location gaps of each partition field on a 
specific substrate is dominant based on the analysis result. And when it is judged as a result of this 
decision that the error between a partition and a field is dominant, it judges whether the nonlinear 
component for which the error between a partition and a field exceeds a predetermined value further is 
included. 

[0034] and when the error between a partition and a field is judged that the nonlinear component 
exceeding a predetermined value is not included as a result of decision The positional information used 
for alignment with the predetermined point of each partition field on said substrate by the statistics 
operation using the observation positional information which detects the mark corresponding to two or 
more specific partition fields on a substrate, and is acquired is computed using the aligner of arbitration. 
A substrate is moved based on this positional information, sequential exposure of two or more partition 
fields on each substrate is carried out, and a pattern is formed in each partition field, namely, when the 
error between a partition and the field on a substrate does not contain a nonlinear component (only a 
linearity component is included) For example, by exposing by moving each substrate based on the 
positional information used for alignment with the predetermined point of each partition field for which 
it asked by the same statistics operation as the alignment of the EGA method mentioned above Where a 
superposition error (linearity component of the amount of location gaps of a partition field) is amended, 
highly precise exposure is attained. 

[0035] On the other hand, when the error between a partition and said field is judged that the nonlinear 
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component exceeding a predetermined value is included as a result of the above-mentioned decision, 
sequential exposure of two or more partition fields on each substrate is carried out using the aligner 
which can expose a substrate after having amended the error between a partition and a field (not only a 
linearity component but nonlinear component), and a pattern is formed in each partition field. In this 
case, where a superposition error is amended, highly precise exposure is attained. 
[0036] On the other hand, when [ this ] it is judged as a result of the above-mentioned decision that the 
error between a partition and a field is not dominant, one of the aligners which can amend distortion of a 
projection image is chosen, sequential exposure of two or more partition fields on each substrate is 
carried out using the this chosen aligner, and a pattern is formed in each partition field. That is, since 
either [ at least ] a location gap or deformation has arisen uniformly to all partition fields when there is 
almost no error between a partition and a field, even if it is the case where nonlinear deformation has 
arisen to each partition field temporarily by using the aligner which can amend distortion of a projection 
image, where a superposition error is amended, highly precise exposure is attained. 
[0037] As mentioned above, according to this invention, it becomes possible to perform highly precise 
exposure to two or more substrates, without receiving effect in partial deformation of the substrate for 
exposure etc. 

[0038] In this case, when it is judged that the error between a partition and said field contains a 
nonlinear component in said 2nd decision process like the exposure approach according to claim 10 One 
aligner of the arbitration which can expose a substrate where the error between a partition and said field 
is amended is chosen. When the 3rd decision process and; which judge the size of the superposition 
error in two or more lots containing the lot with which the substrate for [ by the aligner with which the 
selection process which directs exposure, and; this exposure were directed ] exposure belongs are 
included further At said 2nd exposure process, carry out sequential exposure of two or more partition 
fields on said each substrate, and it faces forming said pattern in each partition field. When it is judged 
as a result of said decision that a lot-to-lot superposition error is large, said aligner about a substrate 
predetermined [ several ], from the head of the lot While computing the positional information used for 
alignment with a predetermined point by the statistics operation using the observation positional 
information which detects two or more marks on said substrate, and is acquired The nonlinear 
component of the amount of location gaps with the predetermined criteria location of each of said 
partition field is computed using a predetermined function. Said substrate is moved based on said 
computed positional information and said nonlinear component. About the remaining substrate The 
positional information used for alignment with a predetermined point by the statistics operation using 
the observation positional information which detects two or more marks on said substrate, and is 
acquired is computed. When said substrate is moved based on this positional information and said 
computed nonlinear component and a lot-to-lot superposition error is judged not to be large as a result of 
said decision While computing the positional information used for alignment with a predetermined point 
by the statistics operation using the observation positional information which detects two or more marks 
on a substrate, and is acquired about each substrate in a lot suppose that said substrate is moved based 
on the amendment map which consists of the amendment information for amending the nonlinear 
component of the amount of location gaps to the criteria location according to individual of two or more 
partition fields of each on this positional information and the substrate created beforehand. 
[0039] In the exposure approach which invention according to claim 1 1 exposes two or more partition 
fields on a substrate, respectively, and forms a pattern in each partition field Based on the superposition 
error information on the aligner which exposes said substrate, on said substrate, when the error between 
a partition and a field is dominant, the 1st alignment mode is chosen. And the 2nd alignment mode 
which is different from said 1st alignment mode when the error between a partition and said field is not 
dominant is chosen. It is the exposure approach characterized by determining the positional information 
of each of said partition field based on said selected alignment mode from the positional information 
which detects two or more marks on said substrate, respectively, and is acquired. 
[0040] Here, "the error between a partition and a field" means the error on a substrate which contains a 
parallel displacement component which is different in the amount of location gaps of each partition field 
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on a substrate, and "the error in a partition field" means the error on a substrate in case only the same 
parallel displacement component is contained in the amount of location gaps of each partition field on a 
substrate or there is no parallel displacement component **** practice. 

[0041 ] According to this, based on the superposition error information on the aligner which exposes a 
substrate, the 2nd alignment mode which chooses the 1st alignment mode on said substrate when the 
error between a partition and a field is dominant, and is different from said 1st alignment mode when the 
error between a partition and said field is not dominant is chosen. And based on the selected alignment 
mode, the positional information of each of said partition field is determined from the positional 
information which detects two or more marks on a substrate, respectively, and is acquired. 
[0042] On a substrate, namely, when the error between a partition and a field is dominant For example, 
the 1 st alignment mode which can amend the error between a partition and the field is chosen. For 
example, the 2nd alignment mode which can amend the error in a partition field when the error between 
a partition and a field is not dominant is chosen. Anyway, according to the selected alignment mode, 
two or more marks on a substrate are detected, respectively, and the positional information of each 
partition field is determined based on the detection result of this mark. And a substrate is moved 
according to this determined positional information, two or more partition fields on a substrate are 
exposed, respectively, and a pattern is formed in each partition field, while the highly precise 
superposition exposure which amended the error in a partition field and the error between a partition and 
a field is attained by this in the case of the former — the case of the latter -- the error in a partition field - 
amendment -- highly precise superposition exposure is attained. Therefore, according to this invention, 
it becomes possible to perform the selection and the highly precise superposition exposure in alignment 
mode according to a generating situation with error, without receiving effect in partial deformation of 
the substrate for exposure etc. 

[0043] In this case, when the nonlinear component for which the error between a partition and said field 
exceeds a predetermined value like the exposure approach according to claim 12 is included, It is based 
on the positional information which detects two or more marks on a different substrate from said 
substrate or this, and is acquired. When you compute the nonlinear component used for amendment of 
the positional information determined in said each partition field and you expose said each partition field 
in said 1st alignment mode, suppose that said computed nonlinear component is used. 
[0044] When the error between a partition and said field is not dominant in above-mentioned claims 1 1 
and 12 like the exposure approach according to claim 13 in each exposure approach of a publication, 
When it judges whether the nonlinear component for which the error in said partition field exceeds a 
predetermined value is included and this decision is denied, while exposing said substrate using said 2nd 
alignment mode When said decision is affirmed, suppose that said substrate is exposed with the aligner 
which can amend the nonlinear component of the error in said partition field. 
[0045] Invention according to claim 14 is the device manufacture approach including a lithography 
process, and is the device manufacture approach characterized by exposing using the exposure approach 
of a publication in any 1 term of claims 1-13 at said lithography process. 
[0046] 

[Embodiment of the Invention] « - the whole lithography system 1 10 configuration concerning the 1st 
operation gestalt of this invention is roughly shown in the 1st operation gestalt » drawing 1 . 
[0047] This lithography system 1 10 is equipped with Aligners 1001, 1002, 100N, the superposition 
measuring instrument 120, the concentration information server 130, the terminal server 140, and host 
computer 150 grade of N base. Aligners 1001-100N, the superposition measuring instrument 120, the 
concentration information server 130, and the terminal server 140 are mutually connected through Local 
Area Network (LAN) 160. Moreover, the host computer 150 is connected to LAN 160 through the 
terminal server 140. That is, on the hardware configuration, the mutual communication path of aligner 
lOOi (i= 1 - N), the superposition measuring instrument 120, the concentration information server 130, a 
terminal server 140, and a host computer 150 is secured. 

[0048] Aligners [ 1001-100N ] each may be the projection aligner (the so-called "stepper") of a step- 
and-repeat method, and may be the projection aligner (henceforth a "scanning aligner") of step - and - 
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scanning method. In addition, in the following explanation, Aligners [ 1001-100N ] all shall be the 
scanning aligners which have the distortion regulating ability of a projection image. Especially the 
aligner 1001 shall be a scanning aligner which has the amendment function (it is also hereafter called a 
"grid amendment function") of the nonlinear error between shot fields. About an Aligners [ 1001-100N ] 
configuration, it mentions later. 

[0049] Said superposition measuring instrument 120 performs [ wafer / of the a large number lot (one lot 
is 25 sheets) processed continuously, for example ] superposition error measurement about top several 
wafers or pilot wafers (test wafer) of each lot. 

[0050] Namely, the above-mentioned pilot wafer etc. is in the condition that exposure was performed by 
the predetermined aligner according to the process, and the above pattern was already formed further. It 
is supplied to the aligner which may be used henceforth [ the following layer (layer) ], for example, each 
aligner lOOi. The pattern (a registration measurement mark (superposition error measurement mark) is 
included in this pattern at least) of a reticle is actually imprinted by those aligners, processing of 
development etc. is performed after that, and it is supplied to the superposition measuring instrument 
1 20. And it computes superposition error information (superposition error information on the aligner 
which may be used henceforth [ the following layer (layer) ]) by the superposition measuring instrument 
120 measuring the superposition error (relative-position error) of the registration measurement mark 
images (for example, resist image) formed on the occasion of exposure of a different layer on the 
thrown-in wafer, and performing a further predetermined operation, namely, the superposition 
measuring instrument 120 — this it carries out for obtaining and the superposition error information on 
each pilot wafer is measured. 

[0051] The control system (un-illustrating) of the superposition measuring instrument 120 delivers and 
receives the data later communicated and mentioned between the concentration information servers 130 
through LAN 160. Moreover, this superposition measuring instrument 120 communicates between host 
computers 150 through LAN160 and a terminal server 140. Furthermore, the superposition measuring 
instrument 120 can also be communicated among Aligners 1001 -100N through LAN 160. 
[0052] Said concentration information server 130 consists of large capacity storage and a processor. In 
large capacity storage, the exposure historical data about the lot of Wafer W are memorized. The 
adjustment (amendment) parameter of the image formation property of each aligner lOOi at the time of 
exposure of each class besides the superposition error information on each aligner lOOi measured about 
the pilot wafer corresponding to the wafer of each lot measured in advance with the superposition 
measuring instrument 120 etc. (it is hereafter called "the superposition error information on the wafer of 
a lot") etc. is contained in exposure historical data at exposure historical data. 

[0053] With this operation gestalt, the superposition error data at the time of exposure between specific 
layers are computed by the control system (or other computers) of the superposition measuring 
instrument 120 based on the superposition error information measured by the superposition measuring 
instrument 120 like the above-mentioned about a pilot wafer (test wafer) or several wafers of the head of 
each lot about the wafer of each lot, and it is stored in the large capacity storage of the concentration 
information server 130. 

[0054] Said terminal server 140 is constituted as a gateway processor for absorbing the difference with 
the communications protocol in LAN160, and the communications protocol of a host computer 150. By 
the function of this terminal server 140, the communication link between a host computer 150, and each 
aligners 1001-100N and the superposition measuring instrument 120 which were connected to LAN160 
is attained. 

[0055] Said host computer 150 consists of large-sized computers, and is performing generalization 
control of wafer down stream processing which includes a lithography process at least with this 
operation gestalt. 

[0056] The outline configuration of the aligner 1001 which is a scanning aligner which has a grid 
amendment function is shown in drawin g 2 . A grid amendment function means the function which 
amends this, when the nonlinear error component which is a parallel displacement component is 
contained in two or more position errors between shot fields already formed on the wafer. 
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[0057] The aligner 1001 is equipped with the wafer stage WST in which the reticle stage RST holding 
an illumination system 10 and the reticle R as a mask, projection optics PL, and the wafer W as a 
substrate are carried, and the main control system 20 grade which carries out generalization control of 
the whole equipment. 

[0058] Said illumination system 10 is constituted including the illuminance equalization optical system 
containing a fly eye lens or a rod integrator (internal reflection mold integrator) as the light source and 
an optical integrator etc., the relay lens, the adjustable ND filter, the reticle blind, the dichroic mirror (all 
are un-illustrating), etc. so that it may be indicated by JP,10-1 12433,A, JP,6-349701,A, etc. The lighting 
field part of the shape of a slit specified in this illumination system 10 with the reticle blind on the 
reticle R on which the circuit pattern etc. was drawn is illuminated with an almost uniform illuminance 
by the illumination light IL. Here, as illumination light IL, vacuum-ultraviolet light, such as far- 
ultraviolet light, such as KrF excimer laser light (wavelength of 248nm), ArF excimer laser light 
(wavelength of 193nm), or F2 laser beam (wavelength of 157nm), etc. is used. As illumination light IL, 
it is also possible to use the bright lines (g line, i line, etc.) of the ultraviolet area from an extra-high 
pressure mercury lamp. 

[0059] Reticle R is being fixed by for example, vacuum adsorption on said reticle stage RST. By the 
reticle stage mechanical component which is not illustrated [ which consists of the two-dimensional 
linear actuator of for example a magnetic levitation mold ], a reticle stage RST can be driven with the 
scan speed specified as the predetermined scanning direction (here, it considers as Y shaft orientations) 
while it can be driven very small in XY flat surface perpendicular to the optical axis (it is in agreement 
with the optical axis AX of the projection optics PL mentioned later) of an illumination system 10 for 
positioning of Reticle R. Furthermore, with this operation gestalt, since the thing containing the coil for 
Z drive other than the coil for X drive and the coil for Y drive is used as a two-dimensional linear 
actuator of the above-mentioned magnetic levitation mold, it has composition in which the minute drive 
also to Z shaft orientations is possible in the reticle stage RST, 

[0060] The location within the stage migration side of a reticle stage RST is always detected by the 
reticle laser interferometer (henceforth a "reticle interferometer") 16 with the resolution of about 0.5- 
lnm through the migration mirror 15. The positional information of the reticle stage RST from the 
reticle interferometer 16 is supplied to the main control system 20 through a stage control system 19 and 
this. In a stage control system 19, drive control of the reticle stage RST is carried out through a reticle 
stage mechanical component (illustration abbreviation) based on the positional information of a reticle 
stage RST according to the directions from the main control system 20. 

[0061] Above Reticle R, the reticle alignment system 22 (however, the reticle alignment system by the 
side of the space back un-illustrating) of a pair is arranged. The reticle alignment system 22 of this pair 
consists of illumination light of the same wavelength as the illumination light IL, including respectively 
the epi-illumination system for illuminating the mark for detection, and the alignment microscope for 
picturizing the image of the mark for [ that ] detection, although illustration is omitted here. The 
alignment microscope contains image formation optical system and an image sensor, and the image 
pick-up result under an alignment microscope is supplied to the main control system 20. In this case, the 
deviation mirror which is not illustrated for leading the detection light from Reticle R to the reticle 
alignment system 22 is arranged free [ migration ], and if an exposure sequence is started, a deviation 
mirror will be evacuated out of the optical path of the illumination light IL in one with the reticle 
alignment system 22 by the driving gear which is not illustrated by the command from the main control 
system 20, respectively. 

[0062] Said projection optics PL is arranged at the lower part in drawin g 1 of a reticle stage RST, and let 
the direction of the optical axis AX be Z shaft orientations, as projection optics PL — for example, a 
both-sides tele cent - the rucksack contraction system is used. The projection scale factor of this 
projection optics PL is 1/4, 1/5, or 1 / 6 grades. For this reason, if the lighting field of Reticle R is 
illuminated by the illumination light IL from an illumination system 10, the contraction image (partial 
inverted image) of the circuit pattern of the reticle R in that lighting field will be formed through 
projection optics PL on the wafer W with which the resist (sensitization agent) was applied to the front 
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face of the illumination light IL which passed this reticle R. 

[0063] As projection optics PL, as shown in drawin g 1 , the refractive media which consist only of the 
dioptrics component (lens element) 13 of about two or more sheets, for example, 10-20 sheets, are used. 
The lens element of two or more sheets by the side of a body side (Reticle R side) serves as a moving 
lens which can be driven in a shift drive and the inclination direction (namely, the hand of cut of the 
circumference of the X-axis and the hand of cut of the circumference of a Y-axis) over XY side to Z 
shaft orientations (the direction of an optical axis of projection optics PL) by the non-illustrated driver 
element, for example, a piezo-electric element etc., among the lens elements 13 of two or more sheets 
which constitute this projection optics PL. And when the image formation property amendment 
controller 48 adjusts independently the applied voltage to each driver element based on the directions 
from the main control system 20, each moving lens drives according to an individual, and the various 
image formation properties (a scale factor, distortion, astigmatism, comatic aberration, curvature of 
field, etc.) of projection optics PL are adjusted. In addition, the image formation property amendment 
controller 48 can control the light source, can shift the main wavelength of the illumination light IL, and 
can adjust an image formation property by the shift of main wavelength like migration of a moving lens. 

[0064] Said wafer stage WST is a lower part in drawin g 1 of projection optics PL, it is arranged on the 
non-illustrated base and the wafer holder 25 is laid on this wafer stage WST. Wafer W is being fixed by 
for example, vacuum adsorption etc. on this wafer holder 25. The wafer holder 25 is constituted possible 
[ jogging ] by the non-illustrated mechanical component to the field which intersects perpendicularly 
with the optical axis of projection optics PL also in the optical-axis AX direction (Z shaft orientations) 
of projection optics PL that it can incline in the direction of arbitration. Moreover, as for this wafer 
holder 25, minute rotation actuation of the circumference of an optical axis AX is also attained. 
[0065] The wafer stage WST so that two or more shot fields not only migration of a scanning direction 
(Y shaft orientations) but on Wafer W can be located in said lighting field and an exposure field [****] 
It is constituted movable by the non-scanning direction (X shaft orientations) which intersects 
perpendicularly with a scanning direction, and step - and - scan actuation which repeat the actuation 
which carries out scan (scan) exposure of each shot field on Wafer W, and the actuation which moves to 
the acceleration starting position for exposure of the next shot field are performed. This wafer stage 
WST is driven in the XY two-dimensional direction by the wafer stage mechanical component 24 
containing a linear motor etc. 

[0066] The location in XY flat surface of the wafer stage WST is always detected by the wafer laser 
interferometer system 18 with the resolution of about 0.5-lnm through the migration mirror 17 formed 
in the top face. In fact here on the wafer stage WST X migration mirror which has the reflector which 
intersects perpendicularly with Y migration mirror which has the reflector which intersects 
perpendicularly with a scanning direction (the direction of Y), and a non-scanning direction (X shaft 
orientations) is formed. Although Y interferometer with which the wafer laser interferometer 18 also 
irradiates an interferometer beam at right angles to Y migration mirror corresponding to this, and X 
interferometer which irradiates an interferometer beam at right angles to X migration mirror are formed 
These are typically shown by drawing 1 as the migration mirror 17 and a wafer laser interferometer 
system 1 8. That is, with this operation gestalt, the rest frame (rectangular coordinate system) which 
specifies the migration location of the wafer stage WST is prescribed by the length measurement shaft of 
Y interferometer of the wafer laser interferometer system 18, and X interferometer. This rest frame is 
also called "stage system of coordinates" to below. In addition, mirror plane processing of the end face 
of the wafer stage WST may be carried out, and the reflector of the interferometer beam mentioned 
above may be formed. 

[0067] The positional information on the stage system of coordinates of the wafer stage WST (or rate 
information) is supplied to the main control system 20 through a stage control system 19 and this. 
According to directions of the main control system 20, the wafer stage WST is controlled by the stage 
control system 1 9 through the wafer stage mechanical component 24 based on the above-mentioned 
positional information (or rate information) of the wafer stage WST. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/31/2006 



J?,2002-353121,A [DETAILED DESCRIPTION] 



Page 12 of 36 



[0068] Moreover, the reference mark plate FM is being fixed near the wafer W on the wafer stage WST. 
The front face of this reference mark plate FM is set as the same height as the front face of Wafer W, 
and the reference mark for the so-called base-line measurement of the alignment system mentioned later 
and the reference mark of the reference mark and others for reticle alignment are formed in this front 

face. 

[0069] The alignment system AS of an off axis method is formed in the side face of projection optics 
PL. As this alignment system AS, the alignment sensor by which as (Field Image Alignment (FIA) 
system) is indicated by JP,2-54103,A, for example is used here. This alignment system AS irradiates at a 
wafer the illumination light (for example, white light) which has predetermined wavelength width of 
face, with an objective lens etc., on the light-receiving side of image sensors (CCD camera etc.), carries 
out image formation of the image of the alignment mark on a wafer, and a wafer and the image of the 
index mark on the index plate arranged in a field [ **** ], and detects them. The alignment system AS 
turns and outputs the image pick-up result of an alignment mark (and reference mark on the reference 
mark plate FM) to the main control system 20. 

[0070] The exposure optical system which is not illustrated [ which supplies the image formation flux of 
light for forming two or more slit images towards the best image formation side of projection optics PL 
to an aligner 1001 from the direction of slant to the optical-axis AX direction further ], The multipoint 
focus detection system of the oblique incidence method which consists of the light-receiving optical 
system which is not illustrated [ which receives each reflected light bundle in the front face of the wafer 
W of the image formation flux of light through a slit, respectively ] is being fixed to the supporter 
(illustration abbreviation) supporting projection optics PL. As this multipoint focus detection system, 
what is indicated by JP,5-190423,A, JP,6-283403,A, etc., for example, and the thing of the same 
configuration are used, and, as for a stage control system 19, the wafer holder 25 is driven in Z shaft 
orientations and the inclination direction based on the wafer positional information from this multipoint 
focus detection system. 

[0071] The main control system 20 is constituted including a microcomputer or a workstation, and 
generalizes and controls each part of a configuration of equipment. The main control system 20 is 
connected to LAN160 mentioned above. Moreover, with this operation gestalt, two or more kinds of 
amendment maps created beforehand are stored in memory, such as stores, such as a hard disk which 
constitutes the main control system 20, or RAM, as a database. 

[0072] The other aligners 1002-100N as well as an aligner 1001 are constituted except for the point that 
a part of algorithms of a main control system differ. 

[0073] Here, the procedure of creation of the above-mentioned amendment map is explained briefly. 
The creation procedure of this amendment map is greatly performed by production of the criteria wafer 
as an A. specification substrate, measurement of the mark on B. criteria wafer, and the procedure of 
creation of a database based on a mark measurement result. 

[0074] A. the production criteria wafer of a criteria wafer - a profile - it is produced in the following 
procedure. 

[0075] first, a silicon substrate (wafer) - mostly, the thin film of diacid-ized silicon (or silicon nitride or 
polish recon etc.) is formed on the whole surface, and, subsequently a sensitization agent (resist) is 
applied to it on the whole surface of this diacid-ized silicone film using a non-illustrated resist coater 
(coater). And while loading the substrate after this resist spreading on the wafer holder of the aligner (for 
example, most reliable scanning stepper used with the same device production line) used as criteria, the 
non-illustrated reticle for criteria wafers (special reticle in which the pattern to which the reference mark 
pattern was expanded was formed) is loaded on a reticle stage, and the contraction imprint of the pattern 
of that reticle for criteria wafers is carried out by step - and - scanning method on a silicon substrate. 
[0076] Thereby, imprint formation of the image of a reference mark pattern (wafer alignment marks 
used for the alignment of a real wafer (a search alignment mark, fine alignment mark, etc.)) is carried 
out to two or more shot fields on a silicon substrate (it is desirable that it is the shot field of a real wafer 
and the same number loaded to the aligner with which use is planned). 

[0077] Next, the unload of the silicon substrate which this exposure ended is carried out from a wafer 
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holder, and negatives are developed using a non-illustrated developer (developer). Thereby, the resist 
image of a reference mark pattern is formed in a silicon substrate surface. 
[0078] And etching processing is performed until a substrate front face is exposed to the silicon 
substrate which this development ended using a non-illustrated etching system. Subsequently, the resist 
which remains in the silicon substrate surface which this etching processing ended is removed for 
example, using a plasma ashing device etc. 

[0079] Thereby, the criteria wafer with which the reference mark (wafer alignment mark) was formed in 
the diacid-ized silicone film on a silicon substrate corresponding to two or more shot fields of each of 
the arrangement same as a crevice as a real wafer is produced. 

[0080] In addition, as a criteria wafer, the criteria wafer which formed the mark as a crevice may be 
used not only for what forms a mark in a diacid-ized silicone film by pattern NINGU but for a silicon 
substrate as mentioned above. Such a criteria wafer is producible as follows. 
[0081] first, a silicon substrate a sensitization agent (resist) is mostly applied to the whole surface 
using a non-illustrated resist coater (coater). And the silicon substrate after this resist spreading is loaded 
on the wafer holder of the aligner used as criteria like the above-mentioned, and the pattern of the reticle 
for criteria wafers is imprinted by step - and - scanning method. 

[0082] Next, the unload of the silicon substrate which this exposure ended is carried out from a wafer 
holder, and negatives are developed using a non-illustrated developer (developer). Thereby, the resist 
image of a reference mark pattern is formed in a silicon substrate surface. And etching processing is 
performed until a silicon substrate is slightly carved by the silicon substrate which this development 
ended using a non-illustrated etching system. Subsequently, the resist which remains on the substrate 
front face which this etching processing ended is removed for example, using a plasma ashing device 
etc. 

[0083] Thereby, the criteria wafer with which the reference mark (wafer alignment mark) was formed in 
the silicon substrate surface as a crevice corresponding to two or more shot fields of each of the same 
arrangement as a real wafer is produced. 

[0084] Since it is used as an object for the quality control of two or more aligners used with the same 
device production line, when two or more aligners used with the production line may use various shot 
map data (size of each shot field on a wafer, and data of an array), as for a criteria wafer, it is desirable 
to produce for every shot map data of those. 

[0085] B. Explain the control algorithm of CPU in the main control system 20 with which an aligner 
1 001 is equipped along with the flow chart of drawing 3 shown roughly about the actuation at the time 
of creating the database which consists of an amendment map using creation, next the criteria wafer 
produced as mentioned above of a database. 

[0086] Like the exposure conditioning file called as a premise the process program file used in the case 
of exposure The information about the alignment shot field (two or more specific shot fields chosen in 
case it is the wafer alignment of an EGA method (alignment shot field)) which may be used with an 
aligner 1001 , The information about shot map data etc. shall be inputted beforehand, and shall be 
memorized to the predetermined field in non-illustrated RAM. 

[0087] First, in step 202, the wafer on the wafer holder 25 of drawin g 1 (a criteria wafer is included) and 
a new criteria wafer are exchanged using a non-illustrated wafer loader. However, when there is no 
wafer on the wafer holder 25, a new criteria wafer is only loaded on the wafer holder 25. Here, the 
criteria wafer which has the array of the shot field corresponding to the 1st shot map data memorized to 
the predetermined field in the above-mentioned RAM will be loaded on the wafer holder 25 as a new 
criteria wafer. 

[0088] At the following step 204, search alignment of the criteria wafer loaded on the wafer holder 25 is 
performed. Specifically, at least two search alignment marks (it is hereafter sketched as a "search mark") 
located in a periphery are mostly detected using the alignment system AS about a criteria wafer core to 
the symmetry. Detection of these two search marks is performed by setting the scale factor of the 
alignment system AS as a low scale factor, carrying out sequential positioning of the wafer stage WST 
so that each search mark may be located in the detection visual field of the alignment system AS. And 
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based on the detection result (relative-position relation between the index core of the alignment system 
AS, and each search mark) of the alignment system AS, and the measurement value of the wafer 
interferometer systems 1 8 at the time of each search mark detection, the position coordinate on two 
stage system of coordinates of a search mark is searched for. After an appropriate time, the residual 
rotational error of a criteria wafer is computed from the position coordinate of two search marks, and 
minute rotation of the wafer holder 25 is carried out so that this residual rotational error may be set to 
about 0. Thereby, the search alignment of a criteria wafer is completed. 

[0089] At the following step 206, the position coordinate on the stage system of coordinates of all the 
shot fields on a criteria wafer is measured. Specifically, the position coordinate on the stage system of 
coordinates of the fine alignment mark on Wafer W (wafer mark), i.e., the position coordinate of a shot 
field, is searched for like measurement of the position coordinate of each search mark at the time of the 
search alignment mentioned above. However, detection of a wafer mark is performed by setting the 
scale factor of the alignment system AS as a high scale factor. 

[0090] At the following step 208, the information on the first alignment shot field memorized to the 
predetermined field in RAM is chosen and read. 

[0091] The position coordinate corresponding to the alignment shot field read at the above-mentioned 
step 208 in the following step 210 out of the position coordinate of the shot field measured at the above- 
mentioned step 206, The statistics operation (EGA operation of a formula (2) mentioned above) using a 
least square method which is indicated by JP,61-44429,A etc. based on the position coordinate on each 
design is performed, six parameter a-f (the rotation theta about the array of each shot field on a criteria 
wafer --) of the formula (1) mentioned above While computing correspondence in six parameters of the 
offset Ox and Oy of the scalings Sx and Sy of X and the direction of Y, Perpendicularity Ort and X, and 
the direction of Y Based on this calculation result and the position coordinate on the design of each shot 
field, the position coordinate (array coordinate) of all shot fields is computed, and the position 
coordinate of all the shot fields on that calculation result, i.e., a criteria wafer, is memorized to the 
predetermined field of an internal memory. 

[0092] At the following step 212, the linearity component and nonlinear component of the amount of 
location gaps are separated about all the shot fields on a criteria wafer. While specifically computing the 
difference of the position coordinate of each shot field computed at the above-mentioned step 210, and 
the position coordinate on each design as a linearity component of the amount of location gaps The 
remainder which deducted said linearity component from the difference of the position coordinate of all 
the shot fields actually measured at step 206 mentioned above and the position coordinate on each 
design is computed as a nonlinear component of the amount of location gaps. 

[0093] At the following step 214, the amendment map corresponding to the alignment shot field which 
chose the nonlinear component computed at the above-mentioned step 212 at the shot map data and the 
above-mentioned step 208 corresponding to the criteria wafer (here 1st criteria wafer) which are 
included as amendment information which amends an array gap of each shot field is created. 
[0094] At the following step 216, when it judges whether the amendment map corresponding to all the 
alignment shot fields memorized to the predetermined field in RAM was created and this decision is 
denied, the information on the next alignment shot field which progresses to step 218 and is memorized 
to the predetermined field in RAM is chosen and read. Henceforth, 210 or less above-mentioned step 
processing is repeated. Thus, if creation of the amendment map corresponding to all the alignment shot 
fields about the shot map data corresponding to the 1st criteria wafer planned is completed, decision of 
step 216 will be affirmed and it will progress to step 220. 

[0095] At step 220, it judges whether the measurement about the criteria wafer of a constant was 
completed beforehand based on the information about all the shot map data memorized to the 
predetermined field in RAM. And when this decision is denied, after exchanging return and a criteria 
wafer for the following criteria wafer at step 202, the same processing decision as the above is repeated. 
[0096] Thus, after creation of the amendment map corresponding to the time of selection of all the 
alignment shot fields that were being planned is completed about all the criteria wafers (namely, shot 
map data of all classes) that were being planned, decision of step 220 is affirmed and a series of 
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processings of this routine are ended. Thereby, in RAM, the amendment map which consists of the 
amendment information for amending the nonlinear component of the amount of location gaps from the 
criteria location according to individual of each shot field (for example, design location) is stored as a 
database about all the combination of the shot map data which an aligner 1001 may use, and selection of 
an alignment shot field. In addition, although the linearity component and nonlinear component of the 
amount of location gaps of each shot field were separated at step 212 using the position coordinate 
measured at step 206, the position coordinate on a design, and the position coordinate (calculated value) 
computed at step 210, you may ask only for a nonlinear component, without separating a linearity 
component and a nonlinear component. In this case, what is necessary is just to let the difference of the 
position coordinate measured at step 206, and the position coordinate computed at step 210 be a 
nonlinear component. Moreover, when the rotational error of Wafer W is in tolerance, it is not necessary 
to perform search alignment of step 204. 

[0097] Next, the algorithm of exposure processing of the wafer by the lithography system 1 10 of this 
operation gestalt is explained based on drawin g 4 - drawing 9 . 

[0098] The overall algorithm about exposure processing of the wafer by the lithography system 1 10 is 
roughly shown in drawing 4 . 

[0099] In addition, as a premise of activation of the algorithm of the exposure processing shown in 
drawing 4 , as for the wafer W used as the candidate for exposure, exposure of one or more layers shall 
already be performed, and the exposure historical data of Wafer W etc. shall be memorized by the 
concentration information server 130. Moreover, the superposition error information on a pilot wafer 
that it passed through the same process as the wafer W of the lot for [ which was measured with the 
superposition measuring instrument 120 ] exposure shall also be stored in the concentration information 
server 130. 

[0100] First, in step 242, a host computer 150 reads the superposition error information on the wafer of 
the lot for exposure from the concentration information server 130, and analyzes it. 
[0101] In the following step 244, a host computer 150 judges whether the error between shots is 
dominant with the wafer W of the lot as a result of the above-mentioned analysis. Here, the error 
between shots means a case so that a parallel displacement component may be contained in two or more 
position errors between shot fields already formed on Wafer W. Therefore, it will be denied when the 
position error between shot fields on Wafer W hardly contains all of the deformation component which 
originates in a difference and a process between the number machines of wafer thermal expansion and a 
stage grid (between aligners), and in the case of others, this step 244 will be affirmed. 
[0102] And when the decision in this step 244 is affirmed, it shifts to step 256. At this step 256, a host 
computer 1 50 judges whether the error between shots contains the nonlinear component exceeding a 
predetermined value. 

[0103] And when the decision in step 256 is affirmed, it progresses to step 262. At this step 262, a host 
computer 1 50 chooses the aligner (this operation gestalt aligner 1001) which has a grid amendment 
function, and directs exposure. At this time, a host computer 150 also combines directions of a setup of 
exposure conditions, and is performed. 

[0104] At the following step 264, the superposition error information on the wafer of the lot about the 
self-equipment about two or more lots before and after the main control system 20 of an aligner 1001 
centers on the lot for exposure to the concentration information server 130 through LAN160 is asked. In 
the following step 266 and the main control system 20 As a reply of an inquiry of the above, it is based 
on the superposition error information about two or more lots which came to hand from the 
concentration information server 130. When it judges whether a superposition error is large in a 
continuous lot-to-lot superposition error as compared with a predetermined threshold and this decision is 
affirmed, a superposition error is amended using the 1st grid amendment function, and it progresses to 
the exposed subroutine 268. 

[0105] In this subroutine 268, exposure processing is performed as follows by the aligner 1001 to the 
wafer W of the lot for exposure. 

[0106] In the subroutine 268, the control algorithm of CPU in the main control system 20 in the case of 
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performing exposure processing of the layer after the 2nd layer (second layer) to two or more wafers 
(for example, 25 sheets) W in the same lot is shown in drawin g 5 . Hereafter, the processing performed 
in a subroutine 268 is explained, meeting the flow chart of drawing 5 and referring to other drawings 
suitably. 

[0107] As a premise, as for all the wafers in a lot, various processings shall be performed at the same 
conditions and the same process. Furthermore, the counted value of the counter which is not illustrated 
[ which shows as a premise the wafer number in the lot mentioned later (m) ] shall be initialized by 
"P(m<-1). 

[0108] First, a predetermined dead work is performed in a subroutine 301. In this subroutine 301, in step 
326 of drawing_6 , the process program file (configuration file of exposure conditions) corresponding to 
the setup instruction information on the exposure conditions given with exposure directions from the 
host computer 150 in the above-mentioned step 262 is chosen, and exposure conditions are set up 
according to this. 

[0109] At the following step 328, Reticle R is loaded on a reticle stage RST using a non-illustrated 
reticle loader. 

[0110] At the following step 330, base-line measurement of reticle alignment and the alignment system 
AS is performed. By the main control system 20, the reference mark plate FM on the wafer stage WST 
is specifically positioned directly under projection optics PL through the wafer stage mechanical 
component 24. After detecting a relative position with the 1st reference mark of the pair for reticle 
alignment corresponding to the reticle alignment mark of the pair on Reticle R, and the reticle alignment 
mark of said pair on the reference mark plate FM using the reticle alignment system 22, respectively, 
Only the design value of the specified quantity of base lines, for example, the amount, moves in XY side 
on the wafer stage WST, and the 2nd reference mark for the base-line measurement on the reference 
mark plate FM is detected using the alignment system AS. In this case, by the main control system 20, 
the amount of base lines (the projection location of a reticle pattern and relative-position relation based 
on [ of the alignment system AS ] detection (index core)) is measured based on the relative-position 
relation between the detection core of the alignment system AS obtained at this time, and the 2nd 
reference mark and the relative position of the reticle alignment mark measured previously and the 1st 
reference mark on the reference mark plate FM, and the measurement value of the wafer interferometer 
systems 1 8 corresponding to each. 

[0111] Thus, after base-line measurement of reticle alignment and the alignment system AS is 
completed, a return is carried out to step 302 of drawing 5 . 

[0112] At step 302, a wafer [ finishing / the exposure processing on the wafer holder 25 of drawing 1 ] 
(it is called f! W tM for convenience) and the unexposed wafer W are exchanged using a non-illustrated 
wafer loader. However, when there is no wafer W on the wafer holder 25, the unexposed wafer W is 
only loaded on the wafer holder 25. 

[01 1 3] At the following step 304, search alignment of the wafer W loaded on the wafer holder 25 is 
performed. Specifically, at least two search alignment marks (it is hereafter sketched as a "search mark") 
located in a periphery are mostly detected using the alignment system AS about a wafer W core to the 
symmetry. Detection of these two search marks is performed by setting the scale factor of the alignment 
system AS as a low scale factor, carrying out sequential positioning of the wafer stage WST so that each 
search mark may be located in the detection visual field of the alignment system AS. And based on the 
detection result (relative-position relation between the index core of the alignment system AS, and each 
search mark) of the alignment system AS, and the measurement value of the wafer interferometer 
systems 1 8 at the time of each search mark detection, the position coordinate on two stage system of 
coordinates of a search mark is searched for. After an appropriate time, a wafer W residual rotational 
error is computed from the position coordinate of two marks, and minute rotation of the wafer holder 25 
is carried out so that this residual rotational error may be set to about 0. Thereby, the search alignment of 
Wafer W is completed. 

[0114] At the following step 306, when counted value m of the counter mentioned above judges whether 
it is beyond the predetermined value n, it judges whether the wafer W on the wafer holder 25 (wafer 
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stage WST) is a wafer after the n-th sheet in a lot. Here, the predetermined value n is beforehand set as 
the integer of 25 or less arbitration or more by two. It explains to below from on [ of explanation ] 
expedient as what is n= 2. In this case, since Wafer W is a wafer of a lot head (the 1st sheet) and it is m= 
1 by initial setting, it is denied and decision of step 306 progresses to the following step 308. 
[0115] At step 308, the position coordinate on the stage system of coordinates of all the shot fields on 
Wafer W is measured. Specifically, the position coordinate on the stage system of coordinates of the 
wafer alignment mark on Wafer W (wafer mark), i.e., the position coordinate of a shot field, is searched 
for like measurement of the position coordinate of each search mark at the time of the search alignment 
mentioned above. However, detection of a wafer mark is performed by setting the scale factor of the 
alignment system AS as a high scale factor. 

[01 16] The statistics operation (EGA operation of a formula (2) mentioned above) using a least square 
method which is indicated by JP,6 1-44429, A etc. at the following step 310 based on the position 
coordinate of the shot field measured at the above-mentioned step 308 and the position coordinate on 
each design is performed, six parameter a-f (the rotation theta about the array of each shot field on 
Wafer W --) of the formula (1) mentioned above While computing correspondence in six parameters of 
the offset Ox and Oy of the scalings Sx and Sy of X and the direction of Y, Perpendicularity Ort and X, 
and the direction of Y Based on this calculation result and the position coordinate on the design of a shot 
field, the position coordinate (array coordinate) of all shot fields is computed, and the position 
coordinate of all the shot fields on that calculation result W, i.e., a wafer, is memorized to the 
predetermined field of an internal memory. 

[01 1 7] At the following step 312, the linearity component and nonlinear component of the amount of 
location gaps are separated about all the shot fields on Wafer W. While specifically computing the 
difference of the position coordinate of each shot field computed at the above-mentioned step 310, and 
the position coordinate on each design as a linearity component of the amount of location gaps, the 
remainder which deducted said linearity component from the difference of the position coordinate of all 
the shot fields actually measured at step 308 mentioned above and the position coordinate on each 
design is computed as a nonlinear component. 

[0118] Based on the amount of location gaps which is the difference of the position coordinate (actual 
measurement) of all the shot fields computed during processing of the above-mentioned step 312, and 
the position coordinate on each design, and a predetermined performance index, the following step 314 
estimates the nonlinear distortion of Wafer W, and a complement function (function expressing the 
nonlinear component of the amount of location gaps (array gap)) is determined at it based on this 
evaluation result. 

[0119] Hereafter, processing of this step 314 is explained in full detail with reference to drawin g 7 and 

drawing_8 . 

[0120] As a performance index for evaluating the nonlinear distortion of the above-mentioned wafer W, 
i.e., the regularity of a nonlinear component, and its degree, the performance index Wl (s) shown, for 
example by the degree type (3) is used. 
[0121] 

[Equation 3]_ _ n 



I 

*=1 



lei 



W=-^ 1 ~<3> 

[01 22] The top view of the wafer W for explaining the semantic content of the performance index of an 
upper type (3) is shown in drawin g 7 . In drawin g 7 , the shot field SA as two or more partition fields 
(the total shots-per-hour N) is formed by matrix-like arrangement on Wafer W. The vector rk (k= 1 , 2, 
i, .. N) shown by the arrow head in each shot field is a vector which shows the amount of location 
gaps of each shot field (array gap). 
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[01 23] In an upper type (3), N shows the total of the shot field in Wafer W, and k shows the shot 
number of each shot field. Moreover, s shows the radius of the circle centering on the core of the shot 
field SAk which is shown in drawin g 7 and to which its attention is paid, and i shows the shot number of 
the shot field which exists in the circle of a radius s from the k-th shot field to which its attention is paid. 
Moreover, sigma to which i**s in a formula (3) was given means taking the total about all the shot fields 
that exist in the circle of a radius s from the k-th shot field SAk to which its attention is paid. 
[01 24] Now, the function for the interior of a parenthesis of the right-hand side of an upper type (3) is 
defined like a degree type (4). 



[01 26] The place which the function fk (s) of an upper type (4) means is the average of costhetaik at the 
time of setting to thetaik the include angle which the location gap vector rk (the 1st vector) of the shot 
field to which its attention is paid, and the location gap vector ri in the shot field of the perimeter (inside 
of the circle of a radius s) accomplish. Therefore, if the value of this function fk (s) becomes one, all the 
location gap vectors in all the shot fields in the circle of a radius s will have turned to the same direction. 
If it becomes zero, it will be said that the location gap vector in all the shot fields in the circle of a radius 
s has turned [ each other ] to the completely random direction. That is, Function fk (s) is a function for 
searching for the correlation about the direction of the location gap vector rk of the shot field to which 
its attention is paid, and each location gap vector ri of two or more shot fields of the perimeter, and this 
is a performance index for evaluating the regularity and extent of nonlinear distortion about the 
subregion on Wafer W. 

[0127] Therefore, the performance index Wl (s) of a formula (3) is exactly the averaging of the function 
fk at the time of making at SAN a sequential change of the shot field SAk to which its attention is paid 
from the shot field SA 1 (s). 

[0128] An example of the concrete performance index Wl corresponding to the wafer W shown in 
drawing 7 (s) is shown in drawing j$ . Without depending on a rule of thumb, since the value of Wl (s) 
changes according to the value of s according to the performance index Wl (s) so that clearly from this 
drawing. 8 , the regularity and extent of nonlinear distortion of Wafer W can be evaluated, and the 
complement function which expresses the nonlinear component of the amount of location gaps (array 
gap) as follows can be determined by using this evaluation result. 

[0129] First, the function by which the fourier expansion into series was carried out as shown by for 
example, the degree type (5) and (6), respectively is defined as a complement function. 
[0130] 
[Equation 5] 
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[01 32] In an upper type (5), Apq, Bpq, Cpq, and Dpq are Fourier-series multipliers, and delta x (x y) 
shows X component (a complement value, i.e., correction value) of the nonlinear component of the 
amount of location gaps (array gap) of the shot field of a coordinate (x y). Moreover, delta x (x y) is X 
component of the nonlinear component of the amount of location gaps (array gap) of the shot field of the 
coordinate (x y) computed at step 312 mentioned above. 

[01 33] the same - the upper -- a formula (-- six --) - setting Apq - ' - Bpq ' - Cpq - 1 -- Dpq -- ' 
- a Fourier-series multiplier - it is - moreover, deltay (x y) - Y component (a complement value, i.e., 
correction value) of the nonlinear component of the amount of location gaps (array gap) of the shot field 
of a coordinate (x y) - being shown . Moreover, deltay (x y) is Y component of the nonlinear 
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component of the amount of location gaps (array gap) of the shot field of the coordinate (x y) computed 
at step 312 mentioned above. Moreover, in a formula (5) and (6), D shows the diameter of Wafer W. 
[0134] Maximum pmax=P of Parameters p and q which determines what round term per diameter of a 
wafer fluctuation of the amount of location gaps of a shot field (array gap) exists with the function of an 
upper type (5) and (6), and the decision of qmax=Q are important. 

[0135] The reason is as follows. That is, it considers developing the nonlinear component of an array 
gap of the obtained shot field by the upper type (5) and (6) about all the shot fields of Wafer W now. In 
this case, when maximum pmax=P of Parameters p and q and qmax=Q are made into the maximum 
which corresponds when one period serves as a shot pitch as what fluctuation of the amount of location 
gaps of a shot field (array gap) has produced for every shot field, the case where the so-called large 
"jump shot" is contained as one of shot fields compared with the shot field of others [ error / alignment ] 
is considered. Such a jump shot is generated by local nonlinear distortion resulting from the foreign 
matter on the measurement error resulting from collapse of a wafer mark etc., or the rear face of a wafer 
etc. In such a case, it will contain to the measurement result of the jump shot, and a complement 
function will express. In order to prevent this, it is necessary to make P and Q into a value smaller than 
the maximum which corresponds when one period serves as a shot pitch and which was mentioned 
above. That is, as for the high frequency component resulting from the measurement result of a jump 
shot etc., it is desirable to remove and to express only the optimal low-frequency component with a 
complement function. 

[0136] So, with this operation gestalt, we decided to determine maximum pmax=P of Parameters p and 
q, and qmax^Q using the performance index Wl (s) of a formula (3) mentioned above. If it does in this 
way, even if a jump shot exists, there will almost be no correlation between the jump shot and 
surrounding shot field. Therefore, since the measurement result of the jump shot does not become the 
factor which makes the value of Wl (s) shown by the formula (3) increase, it becomes possible to skip 
by using a formula (3) as a result, and to reduce or remove the effect of a shot. That is, considering 
considering that the field within the radius s which is Wl(s) >0.7 is the field which has correlation 
mutually, and expressing the field with one complement value, in drawin gjj , such s is s= 3 from 
drawing 8 . P and Q can be written as follows using this value s= 3 and the diameter D of a wafer. 
[0137] 

P=D/s=D/3, Q-D/s=D/3 .... (7) 

[0138] Optimal P and Q can be determined by this and, thereby, the complement function of a formula 
(5) and (6) can be determined. 

[01 39] At the following step 318, in the complement function of a formula (5) and (6) determined as 
mentioned above The X component delta x (x y) of the nonlinear component of the amount of location 
gaps (array gap) of the shot field of the coordinate (x y) computed at step 312, and Y component deltay 
(x y) by calculating by substituting, respectively It progresses to step 322, after computing X component 
(the complement value, i.e., correction value) of a nonlinear component and Y component (the 
complement value, i.e., correction value) of an array gap of all shot fields on Wafer W. 
[0140] The array coordinate of all the shot fields memorized to the predetermined field in the internal 
memory mentioned above at step 322, It is based on the correction value of the nonlinear component of 
the amount of location gaps computed at the above-mentioned step 318 about each shot field. While 
computing the superposition amendment location where the amount of location gaps (a linearity 
component and nonlinear segment) was amended about each shot field The actuation to which the 
acceleration starting position for exposure of each shot field on Wafer W (scan starting position) is made 
to carry out stepping of the wafer W one by one based on the data of the superposition amendment 
location, and the amount of base lines measured beforehand, The actuation which imprints a reticle 
pattern on a wafer, making a scanning direction carry out the synchronized drive of a reticle stage RST 
and the wafer stage WST is repeated, and exposure actuation by step - and - scanning method is 
performed. Thereby, the exposure processing to the wafer W of a lot head (the 1st sheet in a lot) is 
completed. 

[0141] At the following step 324, it judges whether exposure of all the wafers in a lot was completed by 
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judging whether the counted value m> 24 of the counter mentioned above is materialized. Here, since it 
is m= 1, after being denied, and this decision progressing to step 325 and carrying out the increment 
(m<-m +1) of the counted value m of a counter, it returns to step 302. 

[0142] In step 302, the wafer of a lot head [ finishing / the exposure processing on the wafer holder 25 of 
drawing 2 ] and the sheet [ 2nd ] wafer W in a lot are exchanged using a non-illustrated wafer loader. 
[0143] At the following step 304, search alignment of the wafer W (sheet [ 2nd ] wafer in a lot in this 
case) loaded on the wafer holder 25 is performed like the above-mentioned. 

[0144] at the following step 306, counted value m of the counter mentioned above judges whether they 
are n= 2 or more predetermined values — the wafer W on the wafer holder 25 (wafer stage WST) - the 
[ in a lot ] - it judges whether it is a wafer after the n= 2nd sheet. In this case, since Wafer W is a sheet 
[ 2nd ] wafer in a lot and it is m= 2, decision of step 306 is affirmed and shifts to step 320. 
[0145] At step 320, all the shot region coordinates on Wafer W are computed by the usual eight-point 
EGA. The wafer mark more specifically attached to eight shot fields (a sample shot field, i.e., an 
alignment shot field) to which it was beforehand chosen on Wafer W using the alignment system AS 
like the above-mentioned is measured, and the position coordinate on the stage system of coordinates of 
those sample shots is searched for. And the statistics operation (EGA operation of a formula (2) 
mentioned above) using a least square method which is indicated by JP,6 1-44429, A etc. based on the 
position coordinate of that sample shot for which it asked, and the position coordinate on each design is 
performed, and while computing six parameters of a formula (1) mentioned above, based on this 
calculation result and the position coordinate on the design of a shot field, the position coordinate (array 
coordinate) of all shot fields is computed. And it progresses to step 322, after memorizing the 
calculation result to the predetermined field of an internal memory. 

[0146] At step 322, exposure processing to the sheet [ 2nd ] wafer W in a lot is performed by step - and - 
scanning method like the above-mentioned. Under the present circumstances, stepping of the wafer W to 
the scan starting position in the case of exposure of each shot field (acceleration starting position) is 
faced. The array coordinate of all the shot fields memorized to the predetermined field in an internal 
memory, Based on the correction value of the nonlinear component of the amount of location gaps 
previously computed at step 318 about each shot field, the superposition amendment location where the 
amount of location gaps (a linearity component and nonlinear component) was amended about each shot 
field is computed. 

[0147] After exposure of the sheet [ 2nd ] wafer W in a lot is completed as mentioned above, it judges 
whether it progressed to step 324 and exposure of all the wafers in a lot was completed, but processing 
of the above-mentioned step 302 - step 324 and a judgment are repeatedly made until the decision in 
here is denied, it returns to step 302 and exposure of all the wafers in a lot is completed henceforth. 
[0148] And if exposure of all the wafers in a lot is completed and decision of step 324 is affirmed, 
processing of the subroutine of drawing 5 will be ended and return and a series of exposure processings 
will be ended to drawing_4 . 

[0149] When this decision [ in / on the other hand / the above-mentioned step 266 ] is denied, a 
superposition error is amended using the 2nd grid amendment function, and it shifts to the exposed 
subroutine 270. 

[0150] In this subroutine 270, exposure processing is performed as follows by the aligner 1001 to the 
wafer W of the lot for exposure. 

[01 5 1 ] In the subroutine 270, the control algorithm of CPU in the main control system 20 in the case of 
performing exposure processing of the layer after the 2nd layer (second layer) to two or more wafers 
(for example, 25 sheets) W in the same lot is shown in drawing 9 . Hereafter, the processing performed 
in a subroutine 270 is explained, meeting the flow chart of drawin g 9 and referring to other drawings 
suitably. 

[01 52] As a premise, as for all the wafers in a lot, various processings shall be performed at the same 
conditions and the same process. 

[0153] First, in a subroutine 331, in the same procedure as the subroutine 301 mentioned above, it 
progresses to step 332, after performing a predetermined dead work. At this step 332, the amendment 
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map corresponding to shot data, such as selection information of the shot map data contained in the 
process program file chosen from the host computer 150 into the dead work predetermined [ above ] 
based on the setup instruction information on the exposure conditions given with exposure directions in 
the above-mentioned step 262 and an alignment shot field, is alternatively read from the database in 
RAM, and is temporarily memorized to an internal memory. 

[01 54] At the following step 334, a wafer [ finishing / the exposure processing on the wafer holder 25 of 
drawing 1 ] (it is called "W fM for convenience) and the unexposed wafer W are exchanged using a non- 
illustrated wafer loader. However, when there is no wafer W on the wafer holder 25, the unexposed 
wafer W is only loaded on the wafer holder 25. 

[0155] At the following step 336, the same procedure as the above-mentioned performs search 
alignment of the wafer W loaded on the wafer holder 25. 

[01 56] At the following step 338, according to shot data, such as selection information of shot map data 
and an alignment shot field, wafer alignment of an EGA method is performed like the above-mentioned, 
the position coordinate of all the shot fields on Wafer W is computed, and it memorizes to the 
predetermined field of an internal memory. 

[01 57] The array coordinate of all the shot fields memorized to the predetermined field in the internal 
memory mentioned above at the following step 340, It is based on the correction value (amendment 
information) of the nonlinear component of the amount of location gaps about each shot field in the 
amendment map temporarily stored in the internal memory. While computing the superposition 
amendment location where the amount of location gaps (a linearity component and nonlinear 
component) was amended about each shot field It is based on the data of the superposition amendment 
location, and the amount of base lines measured beforehand. The actuation to which the scan starting 
position for the exposure to each shot field on Wafer W (acceleration starting position) is made to carry 
out stepping of the wafer stage WST (wafer W) one by one, The actuation which imprints a reticle 
pattern on a wafer, making a scanning direction carry out the synchronized drive of a reticle stage RST 
and the wafer stage WST is repeated, and exposure actuation by step - and - scanning method is 
performed. Thereby, the exposure processing to the wafer W of a lot head (the 1st sheet in a lot) is 
completed. 

[0158] At the following step 342, when it judges whether the exposure to the wafer of schedule number 
of sheets was completed and this decision is denied, the above-mentioned processing and decision are 
repeated to step 334, and are performed to it return and henceforth. 

[01 59] Thus, after exposure is completed to the wafer W of schedule number of sheets, the decision in 
step 342 is affirmed, processing of the subroutine of drawin g 9 is ended, and return and a series of 
exposure processings are ended to drawin g 4 . 

[0160] When the decision in step 256 mentioned above is denied on the other hand (i.e., although there 
is an error between shots, when only linearity components (a wafer scale-factor error, a wafer 
perpendicularity error, wafer rotational error, etc.) are contained), it shifts to step 258. At this step 258, a 
host computer 1 50 directs EGA wafer alignment and exposure in the main control system of aligner 
1 OOj (this aligner lOOj shall be defined beforehand) mentioned above. 

[0161] Subsequently, after the predetermined dead work was performed by aligner lOOj like the above- 
mentioned in the subroutine 260, As EGA wafer alignment and exposure were performed by the 
predetermined procedure and mentioned above to the wafer of the lot for [ that ] exposure on this 
occasion, highly precise exposure by which the superposition error resulting from the position error 
between the shot fields already formed on Wafer W (linearity component) was amended is performed. 
[0162] When the decision in this step 244 mentioned above is denied on the other hand (i.e., when the 
error in a shot is dominant), it progresses to step 246. At this step 246, a host computer 150 judges 
whether the nonlinear component for which the error in a shot exceeds a predetermined value is 
included, and whether the error in a shot specifically includes errors other than linearity components, 
such as a shot scale-factor error, a shot perpendicularity error, and a shot rotational error, (error 
exceeding a predetermined value). And when this decision is denied, it progresses to step 248. At this 
step 248, a host computer 150 resets the linearity offset in the exposure conditioning file called the 
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process program file used for a degree (offset of a shot scale factor, shot perpendicularity, shot rotation, 
etc.) based on the analysis result in step 242 by aligner lOOj (this aligner lOOj shall be defined 
beforehand) used for exposure of the wafer of that lot. 

[0163] Then, it progresses to a subroutine 250. In this subroutine 250, exposure processing is performed 
by aligner lOOj in the same procedure as the usual scanning stepper according to the process program 
after resetting the above-mentioned linearity offset. In addition, since processing of this subroutine 250 
does not have a different place from usual, detail explanation is omitted. Then, a series of processings of 
this routine are completed. 

[0164] On the other hand, when the decision in the above-mentioned step 246 is affirmed, it shifts to 
step 252. At this step 252, a host computer 150 chooses the aligner (referred to as 100k) which has the 
optimal distortion amendment capacity for exposure of the wafer of that lot from Aligners 1001 -100N, 
and directs exposure to that aligner 100k. The approach indicated by JP,2000-36451,A etc. at a detail 
and the same approach can be used for selection of the optimal aligner in this case. 
[0165] Namely, the identifier of the lot of the wafer with which a host computer 150 is first set as the 
object of superposition exposure (for example, lot number), The one or more-layer exposed layer (it is 
hereafter called a "typical floor") which should secure superposition precision in superposition exposure 
is specified. The inquiry about the adjustment (amendment) parameter of superposition error data and an 
image formation property is performed to the concentration information server 130 through a terminal 
server 140 and LAN 160. Thereby, in the concentration information server 130, according to the 
identifier and typical floor of a lot which received, the adjustment (amendment) parameter of the image 
formation property of each aligner lOOi at the time of exposure of each class about the superposition 
error data at the time of exposure between the typical floor about the wafer of the lot and the following 
layer and the wafer of the lot is read out of the exposure hysteresis information memorize by large 
capacity storage, and it sends to a host computer 150. 

[0166] Subsequently, a host computer 150 is based on the above-mentioned various information, and 
computes the superposition error (amendment residuum) which remains when the adjustment parameter 
value and its adjustment parameter of the image formation property that the superposition error of the 
typical floor of the wafer of the lot and the following layer of regulating ability within the limits of an 
image formation property serves as min are applied to every aligner lOOi. 

[0167] Subsequently, a host computer 150 compares each amendment residuum with a predetermined 
allowable error, and determines it as a candidate of an aligner who performs superposition exposure for 
the aligner whose amendment residuum is below an allowable error. And a host computer 150 chooses 
the aligner which performs superposition exposure from a viewpoint which advances a lithography 
process most efficiently about the aligner of the candidate who determined with reference to a current 
operation situation and a future current operation schedule. 

[0168] Then, it progresses to a subroutine 254, At this subroutine 254, where the image formation 
property of projection optics is adjusted, exposure processing is performed by that selected aligner, so 
that the amendment residuum of a superposition error may become small as much as possible in the 
same procedure as the usual scanning stepper. In addition, since processing of this subroutine 254 does 
not have a different place from what is depended on the scanning stepper equipped with the usual image 
formation property amendment device, detail explanation is omitted. Then, a series of processings of 
this routine are completed. In addition, the amendment command of the image formation property that 
the above-mentioned amendment residuum becomes small as much as possible May transmit to the 
main control system of the aligner chosen from the host computer 150, and An image distortion 
arithmetic unit is formed independently. You may make it the main control system of the selected 
aligner ask an image distortion arithmetic unit the adjustment parameter value [ projection image / 
which hits specifying the identifier of the lot of the wafer W set as the object of superposition exposure, 
and the identifier of self-equipment, and exposing the wafer W of the lot concerned ] of distortion. 
[0169] As explained above, according to this operation gestalt, it is based on the detection result of two 
or more reference marks established corresponding to two or more shot fields of each on a criteria wafer, 
the amendment map which consists of the amendment information for amending the nonlinear 
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component of the amount of location gaps to the criteria location (design value) according to individual 
of two or more shot fields of each on the wafer (process wafer) used for exposure It creates beforehand 
for every selection condition of the alignment shot field which may be used with an aligner 1001. 
[01 70] On the occasion of creation of this amendment map, the amount of location gaps to the positional 
information of each shot field which detects the reference mark prepared about each of two or more shot 
fields on a criteria wafer corresponding to each shot field, and is obtained, i.e., the criteria location 
according to individual, (design value) is calculated, respectively (step 308). The observation positional 
information which detects the reference mark corresponding to two or more alignment shot fields about 
selection of an alignment shot field which correspond to the conditions on a criteria wafer for every 
conditions, and is acquired is used. Subsequently, by the statistics operation (EGA operation) The 
positional information (positional information by which the linearity component of the amount of 
location gaps was amended) of each shot field on a criteria wafer is computed. It is based on this 
positional information, the information on the criteria location according to individual of each shot field, 
and said amount of location gaps of each shot field. The amendment map which consists of the 
amendment information for amending the nonlinear component of the amount of location gaps to the 
criteria location according to individual of each shot field (design value) is created (step 310 - step 314). 
[0171] With this operation gestalt, the criteria wafer corresponding to the shot map data which may be 
used with an aligner 1001 is produced beforehand, and each of a criteria wafer is used. Moreover, with 
the same procedure the amendment map which consists of the amendment information for amending the 
nonlinear component of the amount of location gaps to the criteria location (design value) according to 
individual of two or more shot fields of each on the wafer (process wafer) used for exposure It creates 
beforehand for every selection condition of the alignment shot field which may be used with an aligner 
1 001 . These amendment maps are memorized by RAM in the main control system 20. 
[01 72] Thus, although two or more amendment maps are created, since creation of these amendment 
maps is beforehand performed regardless of exposure, it does not affect the throughput in the case of 
exposure. 

[01 73] And when it is judged based on the measurement result of superposition errors, such as a pilot 
wafer, that the error between shots is dominant (step 242, step 244) and amendment of a superposition 
error is judged to be difficult only by the wafer alignment of an EGA method with a host computer 150, 
exposure conditions are specified as an aligner 1001 and exposure is directed (step 256, step 262). 
Thereby, the magnitude of a lot-to-lot superposition error is judged (step 264, step 266), and the main 
control system 20 of an aligner 1001 shifts to a subroutine 270, when a lot-to-lot superposition error is 
small. In this subroutine 270, the main control system 20 chooses the amendment map corresponding to 
the shot map data and the alignment shot field which were specified as one of the exposure conditions 
(step 332). Moreover, the main control system 20 Two or more alignment shot fields on a wafer (as one 
of the exposure conditions) It is based on the observation positional information of each alignment shot 
field which detects two or more wafer marks prepared corresponding to each of at least three specified 
specific shot fields, and is obtained. By the statistics operation (EGA operation) The positional 
information used for alignment with the projection location of the reticle pattern of each shot field is 
searched for. After moving to the acceleration starting position for exposure of each shot field on a 
wafer (exposure criteria location) based on this positional information and the selected amendment map, 
scan exposure of each shot field concerned is carried out (steps 338 and 340). 

[01 74] According to this operation gestalt, namely, the positional information used for alignment with 
the projection location of the reticle pattern of each shot field which amended the linearity component of 
the amount of location gaps from the criteria location according to individual of each shot field obtained 
by the above-mentioned statistics operation (design value) After each shot field on a wafer is moved to 
the acceleration starting position for exposure based on the positional information amended for the 
corresponding amendment information included in the selected amendment map, exposure of each shot 
field concerned is performed. Therefore, since the postexposure correctly moved to the location which 
amended not only the linearity component of the amount of location gaps but the nonlinear component 
is performed, the highly precise exposure of a superposition error of each shot field on a wafer which is 
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not almost is attained. 

[01 75] Moreover, when the main control system 20 judges that a lot-to-lot superposition error is large, it 
shifts to a subroutine 268. In this subroutine 268, the main control system 20 faces exposure of the wafer 
W after the 2nd sheet in a lot. While amending the linearity component of an array gap of the shot field 
on a wafer based on the measurement result in the usual eight-point EGA, about the nonlinear 
component of an array gap of a shot field It is regarded as that in which the wafer of a lot head and the 
wafer after the 2nd sheet have the same nonlinear component, and the value calculated at the lot head is 
used as it is about the correction value of a nonlinear component (step 320, step 322). For this reason, 
compared with the case where all points EGA are performed to all the wafers in a lot, a throughput can 
be improved by reduction of the number of measure points. 

[01 76] Moreover, in processing of a subroutine 268, installation of a performance index which was 
mentioned above can estimate the nonlinear distortion of Wafer W based on a clear basis, without 
depending on a rule of thumb. And based on the evaluation result, the nonlinear component of the 
amount of location gaps of each shot field on Wafer W (array gap) is computable. Based on this 
calculation result and the linearity component of an array gap of the shot field for which it asked by 
EGA, it can ask for an array gap (not only a linearity component but nonlinear component) of each shot 
field, as a result a superposition amendment location correctly (step 308 - step 322). Therefore, a reticle 
pattern can be laid on top of each shot field on Wafer W very with high precision by imprinting a reticle 
pattern to each shot field on Wafer W, making the acceleration starting position for exposure of each 
shot field on Wafer W (scan starting position) carry out stepping of the wafer W one by one based on the 
superposition amendment location of each above-mentioned shot field. 

[01 77] On the other hand, when [ this ] a host computer 150 judges that the error between shots is not 
dominant based on the measurement result of superposition errors, such as a pilot wafer, selection of the 
optimal aligner with which the distorted amendment residuum of a projection image serves as min 
according to whether (step 242, step 244), and the error in a shot contain a nonlinear component, or 
linearity offset of a process program is reset. And exposure by the aligner according to the process 
program which reset linearity offset exposed or chosen is performed by the same procedure as usual. 
[01 78] Therefore, according to this operation gestalt, it becomes possible to perform exposure which 
maintained superposition precision good, without reducing a throughput as much as possible. According 
to the lithography system 1 10 concerning this operation gestalt , and its exposure approach , it become 
possible to lay a reticle pattern with a sufficient precision on top of each shot field on the wafer with 
which the imprint of the pattern of a first layer ( the 1st layer ) be performed using other aligners using 
the aligner used as criteria with the same device production line , for example so that old explanation 
may also show . That is, according to this operation gestalt, it becomes possible to make very small the 
superposition error resulting from the grid error of the stage between aligners etc. When the error 
between shots changed for every lot when especially based on processing of a subroutine 268 can be 
amended with a sufficient precision and it is based on processing of a subroutine 270, the error between 
shots changed for every modification of a shot map or modification of an alignment shot can be 
amended with a sufficient precision. 

[01 79] In addition, although the specific substrate with which a mark is detected is a criteria wafer and 
the case where the conditions relevant to the substrate which will be the requisite for creation of an 
amendment map were conditions about assignment of shot map data and selection of an alignment shot 
field was explained with the above-mentioned operation gestalt in order to create an amendment map, 
this invention is not limited to this. That is, you may only be creating an amendment map for every 
conditions about assignment of shot map data, and may only be creating an amendment map for every 
conditions about selection of an alignment shot field. 

[01 80] Moreover, the process wafer actually used for exposure may be used as a specific substrate. In 
this case, the conditions about at least two kinds of processes via which the substrate went can be 
included as at least two kinds of conditions. In this case, effectiveness equivalent to the above- 
mentioned operation gestalt can be acquired by performing processing which chooses the amendment 
map corresponding to the wafer which creates an amendment map, respectively, replaces with 
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processing of step 332 in advance of exposure like steps 202-220 in the above-mentioned operation 
gestalt, and is used for that exposure about all the process wafers used for exposure. That is, it becomes 
possible to perform exposure which maintained superposition precision good, without reducing a 
throughput as much as possible also in this case. In this case, amendment of the error resulting from 
process processing is attained. 

[0181] In addition, although eight-point EGA shall be performed about the 2nd sheet or below in a lot in 
a subroutine 268 with the above-mentioned operation gestalt, it is the number of measure points of EGA 
(if there are more alignment marks than the number of the unknown parameters (the above-mentioned 
operation gestalt six) for which it asks by the statistics operation (it usually corresponds to a sample 
shots per hour), it is natural.). [ of a thing good without limit ] 

[01 82] In addition, in the above-mentioned operation gestalt, since it is the shot field (the so-called edge 
shot field) of the wafer circumference, and is missing, and there is a shot field and a mark required for 
the chip shot field does not exist in the shot field for [ on a wafer ] exposure, the case where the 
amendment information on the chip shot field is not included in the amendment map mentioned above 
may arise. 

[01 83] In such a case, it is desirable to presume the nonlinear distortion in the chip shot field by 
statistics processing. Here, an example of the presumed approach of nonlinear distortion of this chip shot 
field is explained. 

[01 84] A part of periphery of Wafer W is shown in drawing 10 . The nonlinear distorted component in 
the amendment map called for in the above-mentioned procedure (dxi, dyi) is shown all over drawing 
about this wafer W. Since a reference mark does not exist in the shot field corresponding to the shot 
field S5 of a criteria wafer in the case of this drawing 10 , that amendment information (nonlinear 
distorted component) shall not be acquired by the creation time of an amendment map. To the shot map 
data specified on the occasion of exposure, the case where the shot field S5 is included is considered 
under this premise. 

[01 85] In such a case, by the main control system 20, based on the information on the specified 
alignment shot field, wafer alignment of an EGA method is performed and the coordinate value (xi, yi) 
of the central point of all the shot fields on the wafer W including the shot field S5 is calculated. 
Subsequently, by the main control system 20, the amendment information on the shot field S5 (deltax, 
delta y) is computed using for example, a degree type (8) and (9). 
[0186] 
[Equation 7] 



[01 87] In the above-mentioned formula (8) and (9), ri is the distance over the shot field (SI, S2, S3, S4) 
which adjoins from the shot field (S5) to which its attention is paid, and W (ri) is weight assumed by 
Gaussian distribution like drawin g 1 1 . In this case, a standard deviation sigma is distance (step pitch) 
extent between adjoining shot fields. 

[01 88] Thus, amendment information on a chip shot field like the computed shot field S5 (deltax, delta 
y), By moving the chip shot field on a wafer to the acceleration starting position for exposure (exposure 
criteria location), and performing scan exposure based on the positional information of the chip shot 
field obtained by the above-mentioned wafer alignment It becomes possible to imprint a reticle pattern 
with a sufficient superposition precision also to a chip shot field. 

[01 89] The flow chart of dr awin g 4 is followed with the above-mentioned operation gestalt. In addition, 
a host computer 150 The analysis of superposition error information, decision whether the error between 
shots is dominant, Although the case where a judgment whether the error between shots when resetting 
of linearity offset of a process program, selection of the optimal aligner, and the error between shots are 
dominant contains a nonlinear component etc. was made automatically was explained Of course, an 
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operator is able to be made to perform these processings. 

[0190] Moreover, although [ the above-mentioned operation gestalt / to any of subroutines 268 and 270 
the main control system 20 (CPU) of an aligner 1001 shifts by judging whether a lot-to-lot superposition 
error is large based on the decision result ] determined, this invention is not limited to this. That is, it is 
good also as choosing the mode which the selectable mode is prepared for an aligner 1001 for 
processing of subroutines 268 and 270, respectively, and an operator makes a judgment whether the 
above-mentioned lot-to-lot superposition error is large on it based on the measurement result of a 
superposition measuring instrument, and corresponds to it based on this decision result. 
[0191] in addition, in the subroutine 268 of the above-mentioned operation gestalt Although each shot 
field shall be positioned to a scan starting position on the occasion of exposure of the wafer of a lot head 
based on the nonlinear component of the shot array coordinate computed by the EGA operation using 
the measurement result of the wafer mark of all shot fields, and the array coordinate computed based on 
the complement function It is good also as positioning each shot field to a scan starting position, without 
performing an EGA operation based on the actual measurement of the amount of location gaps of each 
shot field measured not only at this but at the step 308. 

[01 92] Moreover, although processing from step 308 to step 318 will be repeatedly performed in the 
above-mentioned operation gestalt about the wafer of** (n-1) (two or more sheets) of the beginning in a 
lot when n is set as three or more integers under the present circumstances, the nonlinear component 
(correction value) of the array gap of all shot fields about the wafer from the 2nd sheet to the n-lst sheet 
in step 3 1 8 - for example, the thing to search for based on the average of the result of an operation of 
each time till then then, it is good. Of course, you may make it use the average of the nonlinear 
component (correction value) by which the wafer after the n-th sheet (n>=3) is also computed, 
respectively with at least two wafers of up to ** (n-1) **. 

[01 93] Furthermore, although the linearity component and nonlinear component of the amount of 
location gaps of each shot field were separated at step 312 of drawin g 5 using the position coordinate 
measured at step 308, the position coordinate on a design, and the position coordinate (calculated value) 
computed at step 310, you may ask only for a nonlinear component, without separating a linearity 
component and a nonlinear component. In this case, what is necessary is just to let the difference of the 
position coordinate measured at step 308, and the position coordinate computed at step 310 be a 
nonlinear component. Moreover, when the rotational error of Wafer W is in tolerance, it is not necessary 
to perform search alignment of step 304 of drawin g 5 , and step 336 of drawin g 9 . Furthermore, 
although an aligner shall be chosen at step 262 of drawin g 4 , when the aligner to be used has the grid 
amendment function, it is also good to skip step 262 and to choose a grid amendment function according 
to the decision result of step 266. 

[0194] Moreover, although the aligner 1001 which has a grid amendment function explained the case 
where it had both 1st grid amendment function mentioned above and 2nd grid amendment function, with 
the above-mentioned operation gestalt, not only this but the aligner may have either the 1st grid 
amendment function or the 2nd grid amendment function. That is, subroutines, such as steps 268 and 
270 of drawing_4 , may be carried out independently, respectively. 

[01 95] Moreover, the above-mentioned operation gestalt explained the case where a host computer 150 
performed some steps among the algorithms of drawin g 4 , aligner lOOi containing an aligner 1001 
performed the remaining step, and an aligner 1001 performed especially the steps 264, 266, 268, and 
270. However, it is possible not only this but to adopt a configuration whose aligner 1001 and aligner 
which has the same grid amendment function perform a part of step which the host computer 150 
performed with all or the above-mentioned operation gestalt of the algorithm of drawin g 4 . 
[01 96] « - operation gestalt [ of ** a 2nd ] », next the 2nd operation gestalt of this invention are 
explained based on drawin g 1 2 - drawing 15 . 

[01 97] With the operation gestalt of **** 2, the lithography structure of a system etc. is the same as that 
of the 1st operation gestalt, and it is spacing smaller than shot area size, and is different from the point 
that the 1st amendment map is created using the criteria wafer with which the reference mark was 
formed, and the 1 st operation gestalt which the processing in the subroutine 270 of drawin g 4 mentioned 
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above. Hereafter, it explains focusing on such differences. 

[01 98] First, it explains based on the flow chart of drawing 12 which simplifies and shows the control 
algorithm of CPU in the main control system 20 of an aligner 1001 about the actuation in the case of the 
creation of the 1st amendment map performed beforehand flowing. 

[0199] The criteria wafer (it is hereafter called "the criteria wafer WFT for convenience) with which the 
reference mark was prepared corresponding to a rectangle field and each rectangle field, the 
predetermined pitch smaller than shot field spacing, for example, 1mm pitch, on a process wafer, shall 
be produced like the case of the 1st operation gestalt mentioned above as a premise. In addition, in the 
following explanation, each rectangle field corresponding to a reference mark shall be called a mark 
field. 

[0200] In addition, as long as the aligner used on the occasion of production of this criteria wafer is 
equipment with high dependability besides the aligner (for example, most reliable scanning stepper used 
with the same device production line) used as the same criteria as the above-mentioned, it may be an 
aligner of quiescence molds, such as a stepper. 

[0201 ] First, in step 402, the criteria wafer WF1 is loaded on a wafer holder using a non-illustrated 
wafer loader. 

[0202] At the following step 404, search alignment of the criteria wafer WF1 loaded on the wafer holder 
is performed like step 204 mentioned above. 

[0203] At the following step 406, the position coordinate on the stage system of coordinates of all the 
mark fields on the criteria wafer WF1 (field of about 1mm angle as [ Here ] an example) is measured 
like step 206 mentioned above. 

[0204] The position coordinate of all the mark fields measured at the above-mentioned step 406 in the 
following step 408, The EGA operation of a formula (2) mentioned above based on the position 
coordinate on each design is performed, six parameter a-f (the rotation theta about the array of each 
mark field on a criteria wafer -) of the formula (1) mentioned above While computing correspondence 
in six parameters of the offset Ox and Oy of the scalings Sx and Sy of X and the direction of Y, 
Perpendicularity Ort and X, and the direction of Y Based on this calculation result and the position 
coordinate on the design of each mark field, the position coordinate (array coordinate) of all mark fields 
is computed, and the position coordinate of all the mark fields on that calculation result, i.e., a criteria 
wafer, is memorized to the predetermined field of an internal memory. 

[0205] At the following step 410, the linearity component and nonlinear component of the amount of 
location gaps are separated about all the mark fields on a criteria wafer. While specifically computing 
the difference of the position coordinate of each mark field computed at the above-mentioned step 408, 
and the position coordinate on each design as a linearity component of the amount of location gaps The 
remainder which deducted said linearity component from the amount of location gaps of the mark field 
which is the difference of the position coordinate of all the mark fields actually measured at step 406 
mentioned above and the position coordinate on each design is computed as a nonlinear component of 
the amount of location gaps. 

[0206] While the amount of location gaps of each mark field computed at the above-mentioned step 410 
is included, after create the 1st amendment map which contains the nonlinear component of the amount 
of location gaps of each mark field as amendment information which amends an array gap of each mark 
field on the criteria wafer WF1 and storing in memory or stores, such as RAM, at the following step 
41 2, a series of processings of this routine end. 

[0207] Then, the unload of the criteria wafer is carried out from a wafer holder. 

[0208] Next, processing of the subroutine 270 in the operation gestalt of**** 2 is explained. 

[0209] In the subroutine 270, the control algorithm of CPU in the main control system 20 in the case of 

performing exposure processing of the layer after the 2nd layer (second layer) to two or more wafers 

(for example, 25 sheets) W in the same lot is shown in drawing 13 . Hereafter, the processing performed 

in a subroutine 270 is explained, meeting the flow chart of drawing 13 and referring to other drawings 

suitably. 

[0210] As a premise, as for all the wafers in a lot, various processings shall be performed at the same 
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conditions and the same process. 

[021 1] in measure and a subroutine 431, in the same procedure as the subroutine 201 mentioned above, 
it progresses to step 432, after performing a predetermined dead work. It is based on the setup 
instruction information on the exposure conditions given with exposure directions from the host 
computer 1 50 in step 262 mentioned above at step 432. The shot map data contained in the process 
program file chosen into the dead work predetermined [ above ], Based on the 1st amendment map 
memorized in RAM, the 2nd amendment map (amendment map which consists of the amendment 
information for amending the nonlinear component of the amount of location gaps of each shot field 
specified by shot map data) is created, and it memorizes in RAM. That is, based on the amount of 
location gaps of each mark field in the 1st amendment map, and a predetermined performance index, 
this step 432 estimates the nonlinear distortion of the criteria wafer WF1, and a complement function 
(function expressing the nonlinear component of the amount of location gaps (array gap)) is determined 
at it based on this evaluation result. And using this determined complement function and the amendment 
information on the mark field (mark field which includes the central point in this case) corresponding to 
the central point of each of said shot field, a complement operation is performed and the 2nd amendment 
map which consists of the amendment information which amends the nonlinear component of the 
amount of location gaps of each shot field is created. 

[0212] Here, the processing in this step 432 is explained in full detail. The top view of the criteria wafer 
WF1 is shown in d rawin g 14 , and the enlarged drawing in the circle F of drawing 14 is shown in 
drawing 15 . On the criteria wafer WF1, the mark field SBu (total N) of two or more rectangles in a 
predetermined pitch, for example, 1mm pitch, is formed by matrix-like arrangement. In drawing 14 , the 
field corresponding to one shot field specified by shot map data is shown as a rectangle field Sj, and this 
field is shown by the thick frame by drawin g 15 . In drawing 15 , the vector rk (k= 1, 2, i, .. N) 
shown by the arrow head in each mark field is a vector which shows the amount of location gaps of each 
mark field (array gap), k shows the number of each mark field. Moreover, Sign s shows the radius of the 
circle centering on the core of the mark field SBk which is shown in drawing 15 and to which its 
attention is paid, and i shows the number of the mark field which exists in the circle of a radius s from 
the k-th mark field to which its attention is paid. 

[0213] In the processing in step 432, the complement function delta x (x y) which could use the 
performance index Wl (s) mentioned above as a performance index, and was mentioned above as a 
complement function, and deltay (x y) can be used so that clearly from above-mentioned explanation. 
Since the value of Wl (s) changes according to the value of s according to the above-mentioned 
performance index Wl (s) In the procedure mentioned above by being able to evaluate the regularity and 
extent of nonlinear distortion of a criteria wafer (or wafer), and using this evaluation result, without 
depending on a rule of thumb like the above-mentioned Optimal P expressing the nonlinear component 
of the amount of location gaps (array gap) and Q can be determined, and, thereby, the complement 
function of a formula (5) and (6) can be determined. 

[0214] In then, the complement function of a formula (5) and (6) determined as mentioned above The X 
component delta x (x y) of the nonlinear component of the amount of location gaps (array gap) of the 
mark field of a coordinate (x y) memorized as amendment information and Y component deltay (x y) are 
substituted in the 1st amendment map, respectively. Fourier series - a multiplier - Apq ~ Bpq - Cpq - 
Dpq - and - Apq ~ 1 - Bpq - ' - Cpq - ' — Dpq - 1 - setting - thereby - a complement function - 
concrete -- determining . and this - Fourier series - a multiplier - Apq - Bpq - Cpq - Dpq - and - 
Apq - ' - Bpq - ' - Cpq - ' - Dpq - ' - having determined - a complement ~ a function - a wafer - 
a top - each - a shot - a field - the central point - a coordinate - substituting - things - After 
computing X component (the complement value, i.e., correction value) of a nonlinear component and Y 
component (the complement value, i.e., correction value) of an array gap of all shot fields on a wafer, 
the 2nd amendment map is created based on this calculation result, and that 2nd amendment map is 
temporarily memorized to the predetermined field of an internal memory. Moreover, data other than an 
amendment map, i.e., data, such as a complement function with which the Fourier-series multiplier was 
determined, are memorized in RAM at this time. 
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[021 5] In addition, although it faces evaluating the regularity and extent of nonlinear distortion about the 
subregion on the above-mentioned wafer W and the location gap vector in each mark field is used as the 
1st and 2nd vector, the vector which shows the nonlinear component of the amount of location gaps, not 
only this but amendment information, i.e., each mark field, may be used. 

[0216] At return and the following step 434, a wafer [ finishing / the exposure processing on a wafer 
holder ] and an unexposed wafer are exchanged for drawin g 13 using a non-illustrated wafer loader. 
However, when there is no wafer on a wafer holder, an unexposed wafer is only loaded on a wafer 
holder. 

[0217] At the following step 436, the same procedure as the above-mentioned performs search 
alignment of the wafer loaded on the wafer holder. 

[0218] At the following step 438, according to shot data, such as selection information of shot map data 
and an alignment shot field, wafer alignment of an EGA method is performed like the above-mentioned, 
the position coordinate of all the shot fields on a wafer is computed, and it memorizes to the 
predetermined field of an internal memory. 

[0219] The array coordinate of all the shot fields memorized to the predetermined field in the internal 
memory mentioned above at the following step 440, It is based on the correction value of the nonlinear 
component of the amount of location gaps about each shot field in the 2nd amendment map temporarily 
stored in the internal memory. While computing the superposition amendment location where the 
amount of location gaps (a linearity component and nonlinear segment) was amended about each shot 
field The actuation which makes the scan starting position for the exposure to each shot field on a wafer 
(acceleration starting position) carry out sequential migration of the wafer stage (wafer) based on the 
data of the superposition amendment location, and the amount of base lines measured beforehand, The 
actuation which imprints a reticle pattern on a wafer, making a scanning direction carry out the 
synchronized drive of a reticle stage and the wafer stage is repeated, and exposure actuation by step - 
and - scanning method is performed. Thereby, the exposure processing to the wafer W of a lot head (the 
1 st sheet in a lot) is completed. 

[0220] At the following step 442, when it judges whether the exposure to the wafer of schedule number 
of sheets was completed and this decision is denied, the above-mentioned processing and decision are 
repeated to step 434, and are performed to it return and henceforth. 

[0221 ] Thus, after exposure is completed to the wafer W of schedule number of sheets, the decision in 
step 442 is affirmed, processing of the subroutine of drawing 13 is ended, and return and a series of 
exposure processings are ended to drawin g 4 . 

[0222] by the way - step 432 in a subroutine 270 - a host computer 150 to exposure directions - ** - 
the 2nd amendment map is created based on the shot map data (specified shot map data) and the 1st 
amendment map which are contained in the process program corresponding to the exposure conditions 
both directed. Therefore, when different shot map data as the shot map data are specified (i.e., when shot 
map data are changed), in step 432, rewriting of the 2nd amendment map is performed based on the shot 
map data after modification. When the main control system 20 reads the complement function with 
which the Fourier-series multiplier stored in RAM was determined and specifically substitutes the 
coordinate of the central point of each shot field on a wafer according to the shot map data after 
changing into this X component (a complement value -) of the nonlinear component of an array gap of 
each shot field on the wafer according to the shot map data after the modification That is, after 
computing correction value and Y component (a complement value, i.e., correction value), the 2nd 
amendment map is rewritten based on this calculation result, and the 2nd amendment map after that 
rewriting is temporarily memorized to the predetermined field of an internal memory. Then, the same 
processing and decision as steps 434-442 mentioned above are repeated, and is performed. 
[0223] While shot map data are not changed, it cannot be overemphasized that the same processing as 
the above-mentioned is performed. 

[0224] In addition, although the linearity component and nonlinear component of the amount of location 
gaps of each mark field were separated at step 410 of drawing 12 using the position coordinate measured 
at step 406, the position coordinate on a design, and the position coordinate (calculated value) computed 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 



7/31/2006 



JP,2002-353121,A [DETAILED DESCRIPTION] 



Page 31 of 36 



at step 408, you may ask only for a nonlinear component, without separating a linearity component and 
a nonlinear component. In this case, what is necessary is just to let the difference of the position 
coordinate measured at step 406, and the position coordinate computed at step 408 be a nonlinear 
component. Moreover, when the rotational error of Wafer W is in tolerance, it is not necessary to 
perform search alignment of step 436 of drawin g 13 . 

[0225] As explained above, according to the operation gestalt of **** 2, two or more reference marks 
on a criteria wafer are detected, the positional information of the mark field corresponding to each 
reference mark is measured, and the positional information on the count the linearity component of the 
amount of location gaps to the design value of each mark field was amended by whose statistics 
operation (EGA operation) using this measured positional information is computed. Subsequently, based 
on the measured positional information and the positional information on count, the 1st amendment map 
including the amendment information for amending the nonlinear component of the amount of location 
gaps to the design value of each mark field is created. In this case, since creation of the 1st amendment 
map can be beforehand performed regardless of exposure, it does not affect the throughput in the case of 
exposure. 

[0226] And if shot map data are specified as one of the exposure conditions in advance of exposure, it 
will change into the 2nd amendment map including the amendment information for amending the 
nonlinear component of the amount of location gaps from the criteria location according to individual of 
each shot field (design value) for the 1st amendment map based on the specified shot map data. It ranks 
second. It is based on the positional information on the stage system of coordinates of the shot field 
which detects two or more marks on a wafer (wafer mark of an alignment shot field), and is obtained. 
By the statistics operation (EGA operation) After searching for the positional information used for 
alignment with the predetermined point (projection location of a reticle pattern) of each shot field and 
moving each shot field on a wafer to an acceleration starting position based on the positional 
information and 2nd amendment map, each shot field is exposed, that is By the statistics operation 
(EGA operation) performed based on the positional information on the stage system of coordinates of 
the above-mentioned shot field (observation positional information) The positional information used for 
alignment with the predetermined point of each shot field which amended the linearity component of the 
amount of location gaps from the criteria location according to individual of each shot field obtained 
(design value) After each shot field on a wafer is moved to an acceleration starting position by making 
into a target position positional information amended for the corresponding amendment information 
included in the 2nd amendment map, exposure of each shot field concerned is performed. Therefore, 
since the postexposure correctly moved to the location which amended not only the linearity component 
of the amount of location gaps but the nonlinear component is performed, the highly precise exposure of 
a superposition error of each shot field on a wafer which is not almost is attained. 
[0227] Therefore, according to the operation gestalt of**** 2, it becomes possible like the 1st operation 
gestalt to perform exposure which maintained superposition precision good, without reducing a 
throughput as much as possible. Moreover, according to the operation gestalt of**** 2, since the 
positional information finally used for alignment with the predetermined point of each shot field on a 
wafer is amended by the amendment information acquired based on the detection result of the reference 
mark on a criteria wafer, improvement in superposition precision can be aimed at, for example for all the 
aligners used as criteria on the basis of a criteria wafer with the same device production line using it. 
[0228] Moreover, with the operation gestalt of**** 2, if shot map data are specified as one of the 
exposure conditions in advance of exposure Since it changes into the 2nd amendment map including the 
amendment information for amending the nonlinear component of the amount of location gaps from the 
criteria location according to individual of each shot field (design value) for the 1st amendment map 
based on the specified shot map data Regardless of the shot map data (a kind of the information about 
the array of the shot field on a wafer) in each aligner, it becomes possible to perform superposition 
exposure between two or more aligners with high precision. 

[0229] With the operation gestalt of **** 2, moreover, the conversion on the 2nd amendment map from 
the 1 st amendment map The single complement function optimized based on the evaluation result 
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evaluated using the performance index which mentioned the regularity and extent of nonlinear distortion 
above about the subregion on a criteria wafer, Based on the amendment information on said each mark 
field, it shall realize by performing a complement operation in every [ of each of said partition field ] 
criteria location (center position). For this reason, on the occasion of that conversion, the concrete 
complement function for computing the nonlinear distortion of all the points on a wafer (amendment 
information) is determined. For this reason, even if each shot field is changed by modification of shot 
map data, the amendment information on each shot field after modification can be easily searched for by 
substituting that coordinate for the above-mentioned concrete complement function for every shot field 
after modification. Therefore, dealing with modification of shot map data is also easy. 
[0230] Moreover, with the operation gestalt of**** 2, since it is the shot field (the so-called edge shot 
field) of the wafer circumference, and is missing, and there is a shot field and a mark required for the 
chip shot field does not exist in the shot field for [ on a wafer ] exposure, even if the amendment 
information on the chip shot field may not be included in the 1st amendment map mentioned above, the 
amendment information on the chip shot field can be searched for especially convenient. 
[0231] That is, it is because the coordinate of the criteria location (center position) of the chip shot field 
will also be substituted for the above-mentioned concrete complement function and the amendment 
information on the chip shot field will be automatically computed on the occasion of conversion of the 
above-mentioned map with the operation gestalt of**** 2, if the chip shot field is included in shot map 
data. 

[0232] However, the weighting averaging operator which assumed the Gaussian distribution previously 
explained to every [ of not only this but each shot field ] criteria location (center position) based on the 
amendment information about two or more adjoining mark fields can also perform the approach of the 
conversion from the 1st amendment map on the 2nd amendment map by computing the amendment 
information on each criteria location. In this case, the range of the adjoining mark field set as the object 
of that weighting averaging operator may be calculated using the performance index mentioned above. 
Or the arithmetic average of the mark field where within the limits which used and calculated the 
performance index in every [ of each shot field ] criteria location (center position) adjoins may be used. 
Similarly, in the operation gestalt of the above 1st, when [ which was mentioned above ] it is missing 
and searches for the amendment information on a shot field, combination with a performance index, a 
weighting average, or an arithmetic average may be used. 

[0233] In addition, although it shall ask for the amendment data of the linearity component of the 
amount of location gaps of the wafer of the lot head in a subroutine 268 with each above-mentioned 
operation gestalt by the EGA operation made into the alignment shot field of all shot fields, it be good 
also as ask by the EGA operation using the detection result of the mark of the alignment shot field 
similarly specified as the wafer after the 2nd not only this but in a lot. 

[0234] Moreover, with each above-mentioned operation gestalt, it faces performing wafer alignment of 
an EGA method. Although the coordinate value of the alignment mark of an alignment shot field (it is 
the shot field of the selected specification when all shot fields or two or more specific shot fields of them 
are chosen as an alignment shot field) shall be used According to the coordinate value on the design, 
Wafer W is moved for every alignment shot field. For example, the mark on Reticle R, Or the amount of 
location gaps with the index mark of the alignment system AS may be detected, and the amount of 
location gaps from the coordinate value on a design may be computed for every shot field by the 
statistics operation using this amount of location gaps, or the amount of amendments of the step pitch 
between shot fields may be computed. 

[0235] Furthermore, with each above-mentioned operation gestalt, although it explained on the 
assumption that an EGA method, a weighting EGA method may be used instead of an EGA method, or 
a shot Uchida point EGA method etc. may be used. In addition, about the wafer alignment of a 
weighting EGA method, it is indicated by JP,5-304077,A etc. at the detail, for example. 
[0236] That is, by this weighting EGA method, the position coordinate on the rest frame of at least three 
sample shot fields beforehand chosen among two or more shot fields on a wafer (partition field) is 
measured. Subsequently, the distance between each of the shot field (the central point) concerned and a 
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sample shot field (the central point) is embraced for every shot field on a wafer. Or the distance between 
the predetermined points beforehand specified on the shot field and the wafer paying one's attention (the 
1 st information), The distance between the point concerned paying its attention and each of a sample 
shot field (the 2nd information) is embraced. By performing weighting to each of the position coordinate 
on the rest frame of a sample shot field, and performing statistics operations (least square method or 
simple equalization processing) using two or more position coordinates to which weighting of the 
parenthesis was carried out The position coordinate on each rest frame of two or more shot fields on a 
wafer is determined. And based on the determined position coordinate, alignment of each of two or more 
shot fields arranged on the wafer is carried out to the predetermined criteria location in rest frame (for 
example, imprint location of a reticle pattern). 

[0237] According to such a weighting EGA method, it is possible to carry out alignment of all the shot 
fields to highly precise and a high speed to a predetermined criteria location, there being comparatively 
few sample shot fields, and ending, and stopping computational complexity, even if it is the wafer with 
which a local array error (nonlinear distortion) exists. 

[0238] By the way, it asks for the parameters a, b, c, d, e, and f with which the sum of squares Ei of the 
remainder as shown by the formula (10) serves as min for every shot field using the weighting Win 
which is expressed with a weighting EGA method by the following formula (1 1) so that it may be 
indicated by the above-mentioned official report. 
[0239] 
[Equation 8] 

^=Z^{(Ax w -^) 2 + (Ay 0 -A};)M ...(10) 



"■'is'' 1 *"" - (,,) 

[0240] In an upper type (11), Lkn is the distance of the target shot field (i-th shot field) and n-th sample 
shot field. S is a parameter which determines weighting. 

[0241 ] or -- weighting -- EGA - a method **** -- a degree - a formula -- (- 13 --) - expressing - 
having - as - weighting -- Win - ' -- using - a formula (-- 12 --) - being shown - having as - the 
remainder - a sum of squares - Ei - ' -- min - becoming -- as - a parameter - a - b - c - d - e - f- 
every shot field -- asking . 
[0242] 
[Equation 9] 

M(Ax.-^.) 1 +(Ay.-Ai:) a } -(12) 

[0243] In an upper type (13), the distance of the target shot [ LEi ] field (i-th shot field) and the point 
(wafer center) paying their attention and LWn are the distance of the n-th sample shot field and the point 
(wafer center) paying their attention. Moreover, the parameter S in a formula (1 1) and (13) is expressed 
with a degree type (14) as an example. 
[0244] 

[Equation 10] 

S> jg2 -(14) 

[0245] In a formula (14), B is a weight parameter and the physical semantics of this weight parameter B 
is the range of a sample shot field effective in calculating the position coordinate of each shot field on a 
wafer (it is only hereafter called a "zone"). Therefore, since the number of effective sample shot fields 
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increases when a zone is large, it becomes close to the result obtained by the conventional EGA method. 
Conversely, since the number of effective sample shot fields decreases when a zone is small, it becomes 
close to the result obtained by the D/D method. By using the performance index mentioned above, it is 
possible to determine a zone appropriately and certainly. 

[0246] Moreover, the shot Uchida point EGA method is indicated by JP,6-349705,A etc. Two or more 
alignment marks are detected for every alignment shot field. X, Y coordinate every, respectively 
Telescopic motion of the wafer which it is made to obtain and is used by the EGA method, [ two or 
more ] Besides the wafer parameter corresponding to rotation etc., the rotational error of a shot field, 
The positional information of each shot field, for example, a coordinate value, is computed using the 
model function which contains at least one of perpendicularity and the shot parameters (chip parameter) 
corresponding to a scaling as a parameter. 

[0247] When this is explained farther in full detail, this shot Uchida point EGA method Two or more 
alignment marks arranged by fixed relative-position relation on a design to the criteria location in each 
shot field arranged on the substrate, respectively (a mark of-dimensional [ 1 ]) It is the alignment mark 
of the predetermined number out of the alignment mark which a two-dimensional mark is formed 
someday, respectively and exists on these substrates. More [ total / of the wafer parameter with which 
the sum of the number of X positional information and the number of Y positional information is 
contained in the above-mentioned model function, and a shot parameter ] And the positional information 
of the alignment mark of the predetermined number from which two or more positional information is 
acquired in the same direction about the same alignment shot field at least is measured. And by 
substituting such positional information for the above-mentioned model function, and carrying out 
statistics processing using a least square method etc., the parameter contained in that model function is 
computed, and the positional information of each shot field is computed from the positional information 
on the design of this parameter and the criteria location in each shot field, and the relative-position 
information on the design of the alignment mark to a criteria location. 

[0248] A lthough the coordinate value of an alignment mark may be used as positional information also 
in these cases, as long as it is the positional information about an alignment mark and is the suitable 
information for statistics processing, a statistics operation may be performed using what kind of 
information. 

[0249] In addition, based on the radius s acquired by the evaluation result using the above-mentioned 
performance index, the number of EGA measure points in an EGA method, a weighting EGA method, 
or a shot Uchida point EGA method can also be determined appropriately. 

[0250] In addition, although each above-mentioned operation gestalt explained the case where the FIA 
system (image formation-type alignment sensor) of an off axis method was used, as a mark detection 
system, the mark detection system of not only this but what kind of method may be used. That is, it does 
not matter even if it is the method which detects the diffracted light except the image formation method 
(image-processing method) with which a detection method is further adopted by a FIA system etc., or 
the scattered light even if it is which method of a TTR (Through The Reticle) method, a TTL (Through 
The Lens) method, and an off axis method. For example, the alignment system which irradiate a 
coherent beam almost perpendicularly at the alignment mark on a wafer, and the diffracted light 
(primary [ **] .... [ secondary / **], n-th [ **] diffracted light) of this degree generated from the mark 
concerned is made to interfere, and is detected is sufficient. In this case, the diffracted light is 
independently detected for every degree, and you may make it use the detection result in at least one 
degree, two or more coherent beams from which wavelength differs may be irradiated at an alignment 
mark, the diffracted light of each degree may be made to interfere for every wavelength, and you may 
detect, 

[025 1 ] Moreover, this invention is completely applicable not only to the aligner of step - like each 
above-mentioned operation gestalt, and - scanning method but the aligner of various methods including 
the aligners (X-ray aligner etc.) of a step-and-repeat method or a pro squeak tee method similarly. 
[0252] In addition, the illumination light for exposure (energy beam) used with an aligner may not be 
restricted to ultraviolet radiation, and charged-particle lines, such as an X-ray (EUV light is included), 
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an electron ray, and an ion beam, etc. are sufficient as it. Moreover, the aligner used for manufacture, 
such as a DNA chip, a mask, or a reticle, may be used. 

[0253] «device manufacture approach» Next, the operation gestalt of the manufacture approach of 
the device which used the lithography system concerning each operation gestalt mentioned above and its 
exposure approach at the lithography process is explained. 

[0254] The flow chart of the example of manufacture of devices (semiconductor chips, such as IC and 
LSI, a liquid crystal panel, CCD, the thin film magnetic head, micro machine, etc.) is shown in drawin g 
1 6 . As shown in drawjng,]6 , first, in step 601 (design step), the function and engine-performance 
designs of a device (for example, circuit design of a semiconductor device etc.) are performed, and the 
pattern design for realizing the function is performed. Then, the mask in which the designed circuit 
pattern was formed is manufactured in step 602 (mask manufacture step). On the other hand, in step 603 
(wafer manufacture step), a wafer is manufactured using ingredients, such as silicon. 
[0255] Next, in step 604 (wafer processing step), an actual circuit etc. is formed on a wafer with a 
lithography technique etc. so that the mask and wafer which were prepared at step 601 - step 603 may be 
used and mentioned later. Subsequently, in step 605 (device assembly step), device assembly is 
performed using the wafer processed at step 604. A dicing process, a bonding process, and processes, 
such as a packaging process (chip enclosure), are included in this step 605 if needed. 
[0256] Finally, in step 606 (inspection step), the check test of the device produced at step 605 of 
operation, an endurance test, etc. are inspected. After passing through such a process, a device is 
completed, and this is shipped. 

[0257] The detailed example of a flow of the above-mentioned step 604 in the case of a semiconductor 
device is shown in d rawin g 17 . In drawin g 17 , the front face of a wafer is oxidized in step 61 1 
(oxidation step). An insulator layer is formed in a wafer front face in step 612 (CVD step). In step 613 
(electrode formation step), an electrode is formed by vacuum evaporationo on a wafer. Ion is driven into 
a wafer in step 614 (ion implantation step), the above step 61 1 - step 614 - each constitutes the head end 
process of each phase of wafer processing, and is chosen and performed according to required 
processing in each phase. 

[0258] In each phase of a wafer process, after an above-mentioned head end process is completed, as it 
is the following, a tail end process is performed. By down stream processing, a sensitization agent is 
first applied to a wafer in step 615 (resist formation step) after this. Then, in step 616 (exposure step), 
the circuit pattern of a mask is imprinted to a wafer by the aligner and the exposure approach which 
were explained in the top. Next, the wafer exposed in step 617 (development step) is developed, and the 
exposed member of parts other than the part into which the resist remains is removed by etching in step 
618 (etching step). And the resist which etching ended and became unnecessary is removed in step 619 
(resist removal step). 

[0259] By carrying out by repeating the head end process and tail end process of these, a circuit pattern 
is formed on a wafer multiplex. 

[0260] The highly precise exposure which aimed at improvement in the superposition precision of a 
reticle pattern and the shot field on a wafer is attained without reducing a throughput as much as 
possible, since the lithography system concerning each above-mentioned operation gestalt and its 
exposure approach will be used on the occasion of exposure processing of the wafer for every lot in an 
exposure process (step 616), if the device manufacture approach of this operation gestalt explained 
above is used. Consequently, without reducing a throughput, it can become possible to imprint a more 
detailed circuit pattern with a sufficient superposition precision on a wafer, and the productivity (the 
yield is included) of the micro device of a high degree of integration can be raised. When using the 
vacuum-ultraviolet light sources, such as F2 laser light source, for the light source especially, even if 
minimum line width is that [ about 0.1 -micrometer ], improvement in the productivity is possible for 
improvement in the resolution of projection optics, and an interval. 
[0261] 

[Effect of the Invention] As explained above, according to the exposure approach concerning this 
invention, it is effective in the ability to perform exposure which maintained superposition precision 
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good. 

[0262] Moreover, according to the device manufacture approach concerning this invention, it is effective 
in the ability to raise the productivity of a micro device. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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so 0&fi]msfmm t?* * b© ± o rgt r t » % r *> 
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£. 

[0 0 14] *»&^®Tu:ft3nfc:<>0 
fe»*«rff *c i^«tets**fttfi*r *c tic* 

[00 ! 5] *SWOS2©a«li. ?OflWX 

aw* c 
[ o o 1 6 ] 

< 5? - > *««t -? r . dubs 

*-?^m«xiii in^jfefi^-c. iststifcftfr 

rttlt»»tc J: 0 6Ma«EE««©iS&M i <£fi is£t> 

®#$lr * fc -b A & <L' ©ft, Mit t#E G A #x£ft 4 
ft. 7 7 ^ > h V 3 h ff MOBBA £I*4M . sa 30 

?Tt>tt£aae«*5Stc**a\ T&m 5-©B#« 
^ -/ >• > f MTfcn«T»tttta*x£ J: 6*«®g£ 
[0018] cnccj:n^. B£(cHii'*'&j>a<4b 

^-^affittSKS^-C. naB£B±<0aB®KBl 

Mies 1 ©«(i®«»ttB«c*rt , 4iaiirn«©iW* 

A^«i|]Et'«%»OtKE1Ml^6a«^>tr< &4>2B 40 
[ 0 0 19] CCX\ <j«*S±«>BIM>^- >«BB 
7*h> -*®Hff^A4CtttslWi1?* 

&*t . EBHHW«netuc wis l< x -? - > *>nr 

I 0 0 2 0 ] 6fi±«>a»©EiS««S 1 0flM®£fll 
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«H2 0 0 2-3 5 3 1 2 1 

*5B±oa»cc«ia««cDttgtttB 4(oaccs^c - r 

X0BBJ89f: ME 1/ fciSBMrtfi*: SBHMWDfiUMI 

ps. ? vt>*s &tm$m<ogm{m cast*) *m> 
ftarns«[)#^.«»(c ft ft ^ ftc 8 -c* 4 . c 

[0 02 1 ] , WfcKjfea-?*. 

tot, S^±otg^^^ii^^n^ncc^ 

We & 0 » & ft 4$KBjii«a>fl9ite'5aifiB^ 8<?>{i 

tiESfriiKfflo&tt&ttBW**:. ialROfcMI^? 
7* a [* 4i4«(t^ 4*BE1*« ( S»»©EH««S i o 

r h t<js^sst\m ) ^m^xwt o fcttstfwa sea 

^trsia©fe4:<f c^i6«!Sttffi*^ Wed ft 4. 
[0 02 2] (Sot, *«JMCJ:*H*. AJU-^^h* 
a*BT***c tft< Bla#*Ht«iBftJlW«:iB»o 

[0023] CC-il^tc^^r, !#*TS2ccia^c-35jfe 
*ttflD*K, BB*ft<ti2aa©#frU: 1 s«^« 
^ L?ci>ft < 4 h 2 aa©^P -b^KBf 4Aft **tr 

©sft*aftaa^t5B<o*n^ntc^c^cBiSBt8 

I 0 0 2 4 ) ±t2S**£i l lC&m<D®1i7S&lCte^X, 
Smm3 «Eft©B**tt<M»B< , Hiila^ft < 6 1 2 a 
M^ftfrlt BI2»*IH«:iil*t:«K^- * swum 8 
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2 8S<Pft#*Sfr E^Ktf, OTIS"? * ^fRlttSC 

&ME^?^tffrto, HiaaHRiffl-ew:, iassnfc 

[ 0 0 2 5 ] ±§2S#*3S 1 R 0'3 «2«UD&B*#6feK 

[ o 026] iiass^jp i ^4 «:e<M^as##s*cfc 

[ i) 0 2 7] 15*316 CC!2ft(OftWi*. StR±cr>*»© 

mthu rs-? - * K*htT ^ - * p^&gwfs* 

WOtm&QWWE S nfc»#±<W&BflHR*»dJ'S' & 

iHi^s^c^c . was-? - i?$m<om{mctitz>& 
las £ IKE * * * & tc»*H >x\ wteg«*»«i u t: w 

sBSBa««€:S*r63B*XSi ; *a&B**ftf 
[ 0 0 2 8] C fttc J:n#. SiSS«±Qa»©-7- 9 



5) 1MI2 0 0 2-3 5 3 1 2 1 

10 

stsf*± t/t:«. Ri6i/fcECA*s: , c?ftont:ir»*«t 
m ntc&mn t H-*±®tuMM £ >*c, « 

10 WfWf^Ct^t**^, Bit©**©**-*? 
[ 0 0 2 9 1 * U-C, B****-?*. EBWaWMEM 

itEr*feie>«:'ttjEttfR«:a^2ttE^ 
*Sfll/rSBHtfltt*B*T&o fttto*, ±!2tf>S 

aBH««oflgtoa«ii4B^ &<D(4BTnfi©aa^« 

<J£ MjE C/ fe &BiaHB«©Mt^ i ©Jiff *bt»c« t j 

^n^fegtsiE^, M2»E^^^s*n&«jfcr& 

WE1MR ( &Bil«*OfflS < la>»W4B^fe<?>(4B^n 

±©sEa«t&cr>s*^tft?n*. ffi9T, SS±<DS 
30 ESS«tc^UTfito^b^»s©fei'a^i*J8!SaB 

[0 03 0] ffi-»"C, *»W«:j:n«. A^-^^Kr 
ft/}f£T$-t+^ C 4 ft < S*idt>1i*8!S*MWCttf#i, 

tSEttSKlJ: 0 , S»«^5tS±©SBa«i«(C^ft= 
f. PU^L WBl-©^ < <f * M£ ? 4 > % c»» t ft i^T 

[0 03 1 ] CCC^CCfe^tT, tt«l||7(CS«M)S« 

ton^c&^r^c^^t^i/, ia*fl8K:ifltt«>B 
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s^^r, mfc&im®&<Dgm(mmc, imam* 

I 0 0 3 2] tcettfl&Wfi*. ttK«cr>S^«r 

g < 1 0 0, - ! 0 0> ) £.W*T»SMfl>S«±©S« 
<DBB»«*«rAS#<yC &EBMWe0r«4» •< > 

£ ; fflSatf*WS*cc»^^ % matt£S$±C9&Elli 

mzntcissic, mt&M<Dn$&wtm*x. msa 
rsijffi&ais±©a*^Ba««*iBvt»*i/ , c seh 

2«tKl«tcfe( f ^WlEBH««ia<C'^^»fS«&Kfi 
ftBBttWcNB' * * - > **flW * * 2 gftXfi i ; 

[ o 033] c turner. *»««bfc8#tf*©« 
S^or, «7Ess±<D&Bia«««:'f4srna^ste 

[ o 0 3 4 ]* i*t\ tdwatt*. smmnm(ovm» 



(?) ttH2 0 0 2-3 5 3 1 2 1 

H««cc*ttsr tea i/ t» 6n&*sfH4B» 

6, Tftfcfc. ttU®BBMW®B2s^lMM9 
&l,fcEGA#SM>7 ? * > > r t RiHaMtMfKcc J: 

[ o o 3 5 ] ±saaffi«>*&m. ffi§2Eiiiit£fei0 
EHijiiai0«a ctft^a^ft&rftKS 
m>x%m±<ote&<D&®m®mmM<x&tKm 

1/ Pitt £ ft &o 

20 [ 0 0 3 6] COO-*, ^a^iJS?^^, EBWM 

<o»*»*EW , cfti'4aillS*nte»SK:tt, S««o 

a*«S*fflc^c«»ffi±cc4gft<^BBffl«*lB*R* 
b-cSEla«««:^^ t ftt>*s. Eil 
MWK)MietfKr4ft^i&&(c» i ^T<OEH»Wctt 

*>->xi>< afa^t>^»a*«jEofc«3«t?»is«fta 

30 *#5II64ft*, 

[ 0 0 3 7 ] W±J: »J , *^tc J:n* S*«ft©S 
«©SS»«ft.«»ft 4 :'K«fMrfttt* C <b ft < . tS^fe 

[ o o 3 8 ] c vmsuLtovx* tmm i o cteftps 

*#S©te< . BE»2ail(lS«CM»ril!lffiBB«* 
BJ©g^^#»®«»«ra-t»4 . pia 

EBBmoMB6tlUEbfctmt?afi*SX;nIttftfi 

nacD*/h«:SKr*ar3t«6iSd; ; *Kccfttr«& 
ocv*. maaaismfcxs-ca. liiiassffiioisgcoE 

BBtMara^orffEBVWtcBBM^^^tngl 
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ccfflc»6n6(iBtt«4jsffli^ ifciawMntmaJHU 
8nfc*w**»ttcai^c»'ci»E*R*»fti/. urn 

*ftBrn«©#«Mt» tin* * 

[ 0 0 3 9] §8*Jg 1 1 BtiLhCDWR 

£>s ams & * ft-c ns* u r is wc m * - > * 
««T6B##£K:fci* , c. giiass^s^f ^s*^ 

1 0 0 4 0 ] ccr, rBHM«iH®BHEj 44*. sis 

[004 1 ] cnccj:n^. Sft&BTfc-raSjfcftgfl) 

<mm&xB!mx*>* <t siciiB 1 7 * ^ >* > h *- k 

aiciWJiasi r^>'> h*- H£gfr&st27?^ 
>>> h^-H^isWf ^i/f, ssft$nA:7?*f>* 

nfgffl O X Vzh ft&tUttttB^ 61512 &EBtAt«c?&g 

[ 0 0 4 2 ] Tfctafc, ««±fEH»i«lBia>»3l^3: 
BgWC*&4*tt», mtre0EH£ttlfll4>KS*iB 

rnt<: or *>ssiRsnfc7 ^ * > h *- kkise 

1ftttHS:iUcg^»rSEB»«^^ 

*• tor, ccofttucfiatwiRKffi-jraR^ft 



» 1W2 0 0 2-3 5 3 1 2 I 

10 [ 0 0 4 3] C ©«&K4tt,»T, S*#« 1 2 (CSe&PS 
r . mSa#KB WST-fc* 5 nfcttBtttUDttiEK JSC - 
[ 0 0 4 4 ] _t!2!i&:*Jf 1 1 1 2 Kffi<8CD&8#-& 

^ua^r, it^i 3£Rtt<D8fi#&0fii<. WE 

«... »+iJK^5«$nfct #WBES 2 7 5 ^ > > h * 

It^SnA: 6 #i*BiaEH««rt©^Ma>#»SJ(*»* 
»E5IttttB*ltgl?BIE«1jE«!>B**?T^ Ctt*6 

[ 0 0 4 5 ] ! 4 KBtt4>ftHt*, l ) V ^7</ 

iH*atr ^ w Atti&$&vh <?x . ire u v ? 
<X9v\t % ie*3gr-i 3<Di*m-*-»ccBsiM>B 

[ 0 0 4 6] 

[0 04 7 ] CCUvW^^^Hl 1 (U*. N-& 

oB*».g i o o, . i o o a , i o On, 

?->'<! 4 0. R0'*Ah3>b:^-^ 1 5 0W*«A 
40 ro4o Bjfegg 1 0 Or- i 0 0„. mto^t>tfifj^S 
12 0, 1 3 0SCX5r-^^JH>— Ml 

4 0i*, D-ft*X"J7* 9-* (LAN) 160 

1 5 0». Jr-4t*^-Mi4 0ft/ri/"CLAN 
1 6 0CCjH*S«va*&. Tftto*. m-K*x7«« 
±-C«, BjfettB 1 0 0, ( i = 1 - N> . mimt>i* 
«JSBi2 0. n#1IM*->i\3Q. 
.»< i 4 0 , S^^X ha>t a -^l50 ©tlSra^ii 

so [ o 0 4 8 ] 8£fiEB i o o,-i o o „«>en*nii. 
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3*bj 4i*^> % c*-3rt*c*. ft*>. tUToKntcfc 

C*"Ci*, £;)fc&B! 0 Or- ! 0 0„<E±r#, ftS*4> 
SMBOjjUEJia (KT. r y u * KMUEttttj 4<>*? 

[ o 049] HMeaft^ktsws 1 2 o i*, 

iilSWcc^Ji^ ^ lio^ l*M*«2 5 

ft) o^XMlcrp^T, SU ; h^BBOlRftcc^x 

[ 0 0 5 0 ] ifiO^Wn? h £x/>*4" 

I*. ^D-bXKffl-jrSfTtcBjfeiSHiCJ: 0 25*#?rb 

^tfSgjfe&B 1 0 0 .(CttASft, *n6©a*4B[ 
K<fc DSt^tc u ? * »K&;< > ( C <Q^$ -l>iC\t'S> 
ft<4<>l^2 M*-*' {fitoSfetfSR 

nitSh*-*> #£*n* ft, <-a>a^5i« 

£n* 0 •ei./C. to&b^twEBi 2 out. &a 
s tifc * x ^ncc-a*^^©* $ ft& i' 

etc iss ^ n& «nBifa»* *a3MSB©»3*to*»« 
««) ^^at^c ato^«7tt«KBi2o 

[ 0 0 5 i ] aia^li»JSE» l 2 0 ®MMfc < T@ 
*) tt, LANieoftfrur, «4"1*f»*^< 1 3 0 

fe. ca>»to&t5*il!*B i 2 0 I*. LAN 1 6 0KO' 

1 2 01*, LAN! BGfcftOTSftttKl 0 0,-1 
0 0 u 4 ©Bt^affl;* If * c 4 4> h . 
[ 0 0 5 2 ] nB»#KW*-M ! 3 01*, TC^Ssatft 
Mi^D-b^*4^&t)l*Sn*. *&&£ttttfltec 
I*. •Jx^WCQ? MCBf6a*HH^-*€:I2ttO 

rir^o a*RH'f-*K«, ajWHf*- s 

to^toiijlKB l 2 0 TWlicSHliSftfcftn * htf>* 
x^KfrfST^'W o h 9x/ift£K«?(,»'OtflSft 
fc&a£MKl 0 0,©atedtotW«jWl| (ITF, 

fib, sjK&aftWic &&%sm 1 o o , 



C9) #$2 0 0 2-3 5 3 1 2 1 

16 

ttOHS (HE) >i?jt-*U£t*£ttlXl»h. 
[ 0 0 5 3 ] *»tCi^ &a 7 x^K-?l* 

t*. HfafcoftK . StodtotfglCB l 2 o cc j: D ; W a 
? h*x,M (^^/./M l> $>JfeSflCD»tfc 

x> * cc-pc ^cits'j s ft Adtto^imamB^ii^ 
3 o©^*aiei«»«gtc:tt«sft&. 

10 [ 0 0 5 4 ] NK* - Xi-W-M i 4 0 1*, L AN 1 

Ml 40S>S&KJ:-?t\ *AI-a>bfa-* 1 50 
I . LAN ! 6 0 CC*fet*3 ftAiSaftSg ! 0 0 , - 1 

0 OiiUVa43«t)tfil*B I 2 0 ifl>ffl©Sif#pj« 

[0 05 5 ] m&*ZY*l>V*~$ 1 5 0J**S»flS)a 
[ 0 0 5 6 ] B2tctt, 9 X ) v K«E«etWr*4* 

^a7t».sr*-sa*SB i o o,<oaiisw^*$ft 

ftfctt»OE>S/s ? h««fBSBO&BiaMcc3itf»fl.« 
[ 0 0 5 7 ] aftiEK 1 0 0, tt. JKWiX 10, -7 a y 

30 t. aaatstfcpL, s«ti/r«>^x^w^attsn 
*Mfli*2oa*a[iif<r**. 

[ 0 0 5 8 ] RBIfflUfc 1 01*, «^i*fta¥ io-l 

1 2 4 3 3 ffH? 6-349701 

5?iura>7^^r^u>xxt*o^ hv>^yu-* 
trtiBKfl*ai-r>f yu-» «*a«]Rtt^-ftifc« 

40 *sx-C3».«3ftr^&, coiWB^iOvtt. BHM 

* - >^lS^ftfe U * y iWR±©b ? 15? ^ > K 
-C««$nfc^ *) v H*©RS«ttiSSP»«:.W** I LCC 
J: D tttJ^-aiiSat-CKHBT*. C C C, SS^S I L 4 
l/Ci*, K rFx+Wb-f* (ig^2 4 8»ini) 
4"©ifi»^jk A r F x* >^ if * 1 9 3 n 
in) . *>^C^{*F,l/-^X 5 7 am) ft to 

AaM^fAft^ffiC^ftft. IWB* I L 4 U-C. 

E*se 7 > 7*^. w&jmvnm ism, t$m> &m 

50 [005 9] Bylau^^^^r-VRST±CCv*. l^* 
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7 7 £ * * x - & $ * T^m^hO> V?!?}[>^- Utt 
OOTKi (»iST*aa}**3fcPL©*aiAX(C-3R) 
^C'^g^rfil <cerM:YNtfi«4T*> tcWESnfe 

(yC. XSBttffis^'k Y«*ffl3^^*tCZl6«S 

R S T * 2 flKC *> f«/| ^Ett pJteCC 1*8 4 fit o T C * 

[() 0 6 0 ] U**A,A*-t>RST©A7-tMWHff 

TflfcM J 41*5) 16 Mill StrftLT. 

GUtfO - 5 - 1 n mSS0C'#*gj6 l C?|WMMHS ft** 
U * * Jl/TSW 1 6 Jfr h<D \s * 0 b Z *J R S T<D& 

^mm^r-^mmih 1 9&tf cftt/rorssw* 

2 0£ft££ft£ o A?-t3MSHfel 9 fit, £Mfii» 
2 0 * 60>lg*K£ 1/ , b f 5 b X * - R S T (MM 

ft t/CU S T &8gft SMI? 

[0 06 1] U?»JtR®±1ftCI*. -%<DU?9hr 
y^>YJhZ2 (ill,. «ffl»«©U^>>U77-f-rf 

JBW* I L4BJi;iSS©.«M*K:rtftttJ«*© 
^ - ^a>««r««r -6 fc«M57 7 > > h P.ffc$ 4 £ * 

nen^rm^nxv*,, 7^^>>hssassi*ii* 

CD*S^, U?-^*R^fe©|fttB*<rb^^A7$-/^> 

2 0 a> &©JS*tc J: 0 . AoaiUtKC J: 0 <■ 
MS *H**ft*nu***7 5.f>>h*2 2i-* 

[0 06 2] mett»X¥*PLii. 
RST(«ai<c*iw&T*<ciaisn. -eogHAXo 

l/&ft6l»t*l/'6iFCA& 0 £<Dtdt>> MtnXlO 
^6C'Kffl^ I Lie J: -?*c u * * A* R ©IHI3«W#Jffl3 
2ft*4, COOL^ ^JUR*iliHWclWi*l LKJ: 

o . ss^^s pL^r/ri' x tomnwww i>?t>\> 



.0 flM2 0 0 2-3 5 3 1 2 1 

18 

[ 0 0 6 3] »S9fc**P L4 or«. 0 I cc*sn* 
J:$K, tg&tt. flilil 0-2 0»ll*C5)IB*r*** 

Tl 30^*. 4M*ffl«<U**n,R#]> <Dtg#feQl' 
>X$?lt, ?a5MWB*IS*, Mita^X'/fftftt* 1 
cu;^T\ Z?A£iai {^j^XPL®fttt*n> tc^ 
7HBS, aWXYffl«:*fT6«»*rt {?ttt>hX& 
B0CDH«6*fliRCXYliHD«!>H<S*«) tcggflBUfev 

ft^^tcMf ^> WUD^S?: 1/ Xm&? h C 4 «C J: 
•J. SeJttU>X^®SlliCJ|6tt$n. ttKjfe^PLO 

saiL'CWffljfcl L<D*^i61* s > , 7 hSltftCitft* 
S. b»u>X©»*4HIHC**C*»!>^7 h«CJ:t) 

20 [0 06 4] BE**mx^-1>WSTI*, S3B**» 

n. co-jx^^-^wsTKa. •>x/^**# r 2 

5^ttB$tl*Co6o COx^**y2 5±*C9x^ 

^2 5 tt7BSM>Clb«(C J: 0 . P LCD 

«g*r*PL©*«AX*W <2tt^(61) KfcSSfifrpJ 

MAXB4Mk4««KIMTib?rtt(C<t?r^«. 
30 [0065] •Jxm^-^VST*. 44*rti (Yla 

M««NE]RRIIW 4 *»J3:S*««ec{iH $ * * C 4 

mtt&m&TAr • 7> K 1 >*fS*fT 
*St?-5 x .m ^ f — t>SggbS(l2 4 ic H *) X Y 2 X56**I 

40 0C|gg?)$n6, 

[ 0 06 6] •JxW-yWS TCOXYTOrtWtt 

WCi*, »5x;>X^-^WST±cc«. tc4*|bi (Y* 
A) <Cilv.r*jg«ffl*^'f*Y»Sfi»4#iE4*|fi1 

(xtt^isi) ic«r «Kiffl*wr*x*iM£*n 

**Kfi*(CTjWb'--A«:JWHr*YT»at4. X» 
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13. ^XMX^-^WSTCC'ttffl&ttiSlJBXO'C. Pi* 

[0 06 7 ] ^x^^^-i>WST©^^-^a«»± 
tcfc»6tiStttR <Xl*ii!«*&«> 

971*. £Mff&2G®!^cc£t;. $x 
.M^^-^WST<0±ia(4B»« <Ri***tttE> k8 
-2*. $x;\*^-*>gggjs|J2 4&ftUr$x^*r- 
S^W ST 

[0 06 8 ] *fc, •Jx^a^-VWST-hGttrx^W 
Sig-?~-*tEFMG>^iHt*. ^x.MWcC'SffiiPiUS^ 

[ 0 0 6 9] ftSafc£*P L<D«Jffltetf, *7rm 

^>>K^AS<LOrii. cc-cit. 1fl*.t*»M¥2- 
5 4 1 0 3*&tRKKlTO£IVCl'6J:9tt (Field inaq 
e Aliqnmem(F I A)*) > h*fe>!WJfl^ 

«:*T4Jlffl|* <«*l*a&*> ft^x^tciWHi/, -> 
^ior^>>^-Wi. •>x^\tttfKfB 
rt ifis $ nfcfHi*±©fWi^ - * «■* t * . ««9 u 
>xm&&-7x. (CCD*>^»> ©ft*a 

l*7?4>'>h-?-£ *«FMJ:©ISB 

[ 0 0 7 0 ] %7t^S ! 0 0,Ki*. $ &K. SK** 

&fcft0tMt£*«r*«A X7?fSiCC*i U-ca»*l* J: 9 
9»th^m<0Wm»1ht. *©I|»**©"Jxm 

BSiOtri*. W A 5- 1 9i)4 2 3#£«, 

ftB¥6 - 2 8 3 4 0 3*£«tt tfCWSSn**©* 
IH»©lft.«^i©^«^6n, A^-^ttWfcl 9 lie 
£>££<7 4- -*^ta^6^-?x^f4SK^g^C* 



.1) WB2 0 0 2-3 5 3 1 2 1 

20 

[0 07 1 ] ±MWfe2 0tt, *Y*P3>e*-*X 
»«:ttfS0t:8ltW^4. iWia»2 0«, B&t/fcLA 

n i eocct««shrC'4, *fc, ***se»ctt, £ 

*iJiHI^2 0^^4^-Kr>A^5?(OiatKSg, * 
&1>&R A MB©-* * "J Ktt, nfcffi&tiiSl 

? * * - * t o r tS» $ nu* £o 

[ 0 0 7 2 3 *©ttG>R*tHS 1 0 0 z - 1 0 0-4, £ 

io |i)»rii3iu'i,^w^^ir b#& 

[ 0 0 7 3 ] C C -C, iBCWE-s' y *Mfm>*MiC. 

I*. a. ttSgBti/trcDSm^x^ocff 

h. o. aa*xM±©?-*<Mt«R^-^tHW 

r- *^-^©fP««)*i|i-c!Ttin*, 
[0074] a. mmox^vxm 

[ 0 0 7 5 3 * T, V M 3 ) ©tittf£ffl 

20 tc. zaHfc*/«j3> (XStBffcvya^, *>&m**»J 
*/ "J 3 > ft t ) CDMR<:rinl b , i-c C <D - lift 1/ 'J 
r2>K<D^ffi^^m<Dl/^Ar^^g {=2-*) ^ 

Bt^iawiaRi < h > ^*T5T^ # •et/t:. coou 

i>* Mtmff>WRis gii<tft^>^7t^S (PUali, 
H- W > UxWkTKO Vli t 3 6ft *« MM**©* 
+ tx>y . at ©"Jx/^uyiKD- K 

- v ^ - > «: ifcfe o fc^ * - >^e£S nfc«»*ft 

30 Oi'^ l-' ^ ^^.'^ - >«r V 'J 3 . at 
[ 0 0 7 6 3 C ttec J: 0 . M 2 >S«±«>a»©^ 3 

[ 0 0 7 7] »(C, COB*^»7 l/fc > J J 3 
40 -5xM*juy*%r>D- Kt/, 7Bmoai«ttB (r 

4. 

[ 0 0 7 8 J * Ur , COB»«B#i«T Ir&f 'J =2 > 
Hir4*t?x^^>^«4ffi«:*r. X(r»1?, CCDX** 

4. 

so [ 0 0 7 9 ] C txic J: 0 . ^Jn >S«±(^> " ml f l > 
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cc. ZBf 9 a >tt*C^ * - > x> ^cc J: 5 

-^tiRfiHi/fc^ai^x^tw^rtAi*, c©<fc^v 

Jl» x m| t . ;jto> J: ^ K L r ff Mf * C t rf^C * & c 
[0 0 8 1 ] *r, ^'J^>SfiWS^®cc. T^l^ 

n ^v^, <-ox. c©uv* mms*©^ 2 

>g&£, gVtt£HtttC. g£±&*»;*»g©*XM 

T?g -5 x >fl u * £ < £ - > £ f*¥? 
[0 08 2] SMC, CC»*W*7Ufct'«J a>«R* 
■5x^*jHra*67>D- h"U TBS^SMMtB (r 

»oa*n«*'cx?^>yis«tJ«'. *uc. c© 

[ 0 0 8 3] C tltCJ: ♦} . ^Ja >SS*ffltCGflSSi 0 

r. ^^x^tFj-^EK^aiiKWi?? mitten* 
nfc**j&i/rgp-*-* cjx^r^-rf 
^B£snfc5*^x^^fp«sn* t 
[0084] secx.Mii. ra--©7 7 <?<4*H&*<f > 

n&©T\ ^9ltt?^>^n^6i>£WR«MB4lsttK 

* 7 - 4? { <5x,^±©£^ s h 

««©-* xsoutof- * > *&mt &mm&h 

&fcg£tcli, en#=>©Vs ? h-^^-JWCfHW 
[0 08 5 ] B. r-*^-*©fW 

. ±a© a 5 cc i/ r ft m $ n&*» $ x m» 
x. miLv ?7frhj&h? : -$*~zz<m?&^*b 
mc~x>x, nmm i o o,*sn;i*±muk2 ofs 

(DC P UO*J«7^ J l J XAtWWJKSTHI 3 ©7 a 

[0086] matux. nxmmcm'bM*** 

A y a y y juv 7 << )l £«an&&fi£fHR<7 7 A )l 

hOHSCCffliRSn*lSSS!<0«t©^a * HMtt (7 
7 ^ > > h > 5 ^ ffl«) ) al«R*>, ^ 5 * h 

[0087] *r, 9^ , 202«:*« f *r, ^n^© 

flx^P-^SH-rH 1 ©$x/vFM,y2 5±©$x 



2) 4ttl2 0 02-3 5 3 1 2 1 

2? 

m (S!t9x^££tr) ^HrfcttM^XM^tSifef 
(it/, $x;N*n^2 5±lC$x;x©&ia©£|^ 

ccrii. uaoRAMrt«>w«««tci2l«3nr 

[ 0 0 8 8] vtCC'Ar * ^2 0 4 rtt. *fl>0x^* A 
y 2 5 ±*C P - K S nfcg?$ -5 x / * 7 9 y > 

tr^^^ccigjsascc(£Lgr < i ^> 2 -t©*- ^ 
77-Y->f>h-?-^ (KIT. r^-^^-^j ctusaf 
4) *77-Y>>HfeAS«:«^rtttti^4o Ctl^ 

i&7?<{ >>SA S OWUtUlrttt: fiST ^> * $ cc , 
^>>K^AScc^^(£g^cc^Lr?Tt>n^o -e 

L/C. 7^^>>h^ASfiC*H»*» (7^^>>K^ 

m\$ t ccs-^c i-c 2 -*7-K'at- ^ 
coaiiBB««**&H«ia&i: ^«r«»xM**y2 5 

^^>>M^7f to 

[ 0 0 8 9] v^'Af y 72 0 6 fii. Sii^x^±<D 
±X<Di'3 v hP.^^^-^ligS±CCfe^^ttgl* 

tttntrrfi, www*, iiuct-f??^^ 

30 H»K fc » & s*- ^ - ^©{4gS8<^ita!i 

t/'C. ^X^Wi^yOr^^^K-^ c*x 
m?->) 0^^-s>J*S*±ccfe^^&gSS. T«r 
^>*>. 5/» ? hJi.sa«)figlilS***y^o iSl'. ^xm 
7^^>>h^AS©e*«rJSfS*CC 

[ 0 0 9 0 ] '*X<D2> r v 72 0 8 V& . R A MP9CC^ 

i^iB«.$nrc^st7)cc'7^^>>h v 3 hi^jg 

[ 0 0 9 1] <X<D*r ?72 \ 0 ft*. ^-7*2 
40 OB-atSlt'fct's ^ hW«Ottgtf8(D*)!»6±ffiA 
^9^2 0 8t?M»[l)Ufe7?^^> hv 3 9 h^cc 

*fjtr&(iBtfai, ^n*n©»it±«>ctgaaitc 

J: 54*hi»St«^fc«H-a«(L (MjfibfcX < 2 > 

<degas#> tffi*, B<iii'L/fcs< i) a>e^©^<9 
-rf - » a - f < gi§ -5 x^±©#S/ 3 y h ««©aawtc 

x. Sy, tfRSEOrt X. Y*W©3f7*^ hOx, 

50 C © Wffl^m^ *i/ 3 h M«©8ft±©i)UBia i cc 
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£*9i \m<0&&&& (EJUS*) 4# 

h ii«G>&g!£a£rtaj> * *j ©^tw^Et*? 4 B 

[ 0 0 9 2] SOC-Ar ? 7*2 ! 2 T?«. Si§$x;n±© 

Sftst ±©&gi£S 4 ©n* fiigrnsoc«^.«» tor 

mi>ft£x<D>9? K«©tesjs«4{-fteh©sst 
±©fasi4is t ©aa> ga«^.«j> *a 06 k »fc«ui 
ti4Brn»D*i«w»4orwar6. 

[ 0 0 9 3 ] :K'Af * 7*2 1 4 n*. ±SE^^ ^'2 

*HE*4*III1*«4 0'CStr\ *©*«<- x-^ <CC 
r-i*. Ml#S©Sm$x^> tc*flt1*6i/» * h^? 
7 ^-^SO'±l2Ar v 7*2 0 8 VMKUttT* 4* > 

[ 0 0 9 4] &©Xf 7*2 I 6 Ttt. R A MPi©9rt 

w*&ctt $*va*4£*c ©7 h«« 

«c«lty4»E-7fl 7*ffrtOfe^**#KO. CO 
*W*fi*stifc«*K:«. 7*2 i 8 ics^r-R 

AM^STSW^tClBttS tVT t»*;JW0T 7 > > l !' 
?7*2 1 0KT©»ll*8|9iM". COD J: ^CCUr, » 

Br4**sn**r«>7*-<-rf>h^» * h^t^tc^ 

CST^SSjE^ y ^(¥rt**7r . *r * 7*2 I 6 
<0Pm&n-£$t%XAT?zf2 2 OKittr. 
[0 09 5] Z??7'2 2 0X'lt, RAMrt^tESRiS 
tct2tt$nri>4£r©t' 9?^ ? ^r- ^<CBf 4 

t#ttfc*-n*r . ^wmmm^^c^xomw 
»70fe3a»s***iK , r4. *or. c©#Bii*5*s 

nfc«^cctt. *r ?7202KMO. IHiSx^** 
dWx ■ ^ xfc O fc« . ±B 4 R tt©«BH W*« 

[009 6] CCJ^lCOr, **ori'fc£r©*« 
era**, £r©«SK©t's ? 
ten or. T*orofc£r©7* 4jt>bf* ? 

h St*©jg«»K»[frr 4ffiIE^ s> *<DttlMNIi7?& 
4. *7?72 2 0©^#1**Sh. *A-#>©- 

a©*a*»7T4. cntcto, ramacc-*. 35* 

1 0 o^*«r4pif&tt3&i*4^» 
-3?iT7^>>h>3 ? h««©afc4©£r©ffi* 

4fc«M)f(jE1iMa^6«4 ffilE^ ? 7W- ^-Ai 

or»*sn4 f ttto, a** 72 1 grit, *t>?7" 

2 0 6rlt»J0/c(4Sftai»lt±«:'(4gJ619t 

72 1 orwuofcctsss <st«s> 4*»v»r#^ 



.3) #1(12 0 0 2-3 5 3 1 2 1 

24 

HOW, «»rt»4^««»4*»«T4Ct» 

r ^ 7*2 0 6 rHSJOfcl4BlS1S4 * ^ ? 7 2 1 0 r# 

fe. *r 7 2 0 4 > > h tt^x^WCO 

Bt£GH&W«SiHrt r* 4 4 ^ V 4'i«Tt>^ <xhA 

[ i) 0 9 7 ] -^jilJfMo ij v 
10 ! 1 0tCj:4^XM<^3S7ttea(^r^^»JXA«:. S4 
-H9tcH-A»r*W! , r4 i 

[0098] @4ccli, 'Jv^77<WAl lOtc 
J: 4 •> jc ^<M|««H(CBir &£<Wtt 7 ^ =f "J Xi»*s 

mn(c^snrc*4. 

[0099] a*, H4<c3R*n*Bft«ffli©7Ji=fy 

XA©«?T«WWtt4 Or. W*»*4a4^x/vWU, 

tt*nr^4t©4r 4. *fc, *4>HMI*^<130 

x; ^c»to#to«aiSMN! fettJft * hr c » & *>© tf 
4. 

[0 I 0 0] *r, At^2 4 2«C^t, 

*>*SMM»*«:. ! 3 OfrbSMBO. 

^ifvT4o 

[ 0 10 1] vt^'Ar ^ 7*2 4 4 CC^^r , *^ h ^ > 

30 x^Writ, fs^BDRWSEWtW^W 
^T4 0 CCr. S/» ^ HBBH«4tt. Cx^wlcdli 

ftett.«»* s S*n4J:^a*I*«:*i|*^4. ffi-»r, 
CCC'^r 7 2 4 4 It, »>x/\V±©^s 9 ^P.^fi3: 

tcSS$n4C44^4. 

[0 10 2] *Ur, C©^?7 r 2 4 4*C*Jtf4#BS 

40 ^atisnfciestci*, ^^;'7'2&acc^fr4 0 c 

^2 5 6^1*, a>bf*-* 1 5 Oti, 
^9 v Hffl»a«»r*ll€:a^4#«».«»«:St?*>S 
^t«*4, 

[0 10 3] -eur, X^y^2 5 6<CfeW4fll»r^# 
*Shfc«^«:«, xr *7*2 6 2K-iitto c©^? 
7'2 62rit 1 501*, yy^K 

tgEWte*WT4S*fiK (-*Ste»ari«S)E«B 1 

ooj *B«orn**iSjRr4. coi^r, 
a>tr»-^i50^ a*&fr©»«©*S*ibWiir 

50 ?T7, 
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[ 0 10 4] »©A7 v 72 6 4 tW. SjfcSS 1 0 0 
,<0±tW*2 0#LAN 1 6 OUtUXaWMW- 
1 3 0 tc*-©B#M#a ? I *4M>tr *«»©»« 
D? hK^-CCittBKIBTiP* h©$x/\©«3 

2 6 6K*H^C. &HWK2 0I*. if2©fSR 
esti*?. SM>tefft?-;<i 3 0*6A*WfcWta 

[ 0 1 0 5 ] C <QW)l>-? > 2 6 8 *Cit, 1 
0 0 » cc J: 0 , 35 jfe««<^ a - h © $ x j *WK*t I, r£ 

©* $tci,r»*»B>Mrfoft*. 

[0 10 6] [aSccli, 26 8ttfclr»r. 

?t$ tt£ti>£MjN£2 0 l*J©C P U©BWl7 'J 

[0 107] ■ttit/'C. ^©^©flx^liH 

^ cm) CrATTBACOft^^^OA^^ hH» r ! j 

[0 10 8] *r. ^^-*>3 0 lccfc^c. iff* 
©igf«ff££t7$o C©*7%-*>3 0 IT'i*. 06 
<D*?y73 2 6*cfcK. JtBA**^2 6 2<ctoc- 

U^M>f^^ 1 5 0*fc»#jB7nttibK#* 

6n^c3s*&ftcc«iHSpRiiifRcc»itr & ^ot^p 

[0 109] £©*r?:/3 2 8-Ctf. TO*©!/** 

[01! 0 ] £©Ar ? * 3 3 0 ttt. I** *rt>75 A 
>' > h SO' 7 v J >' > T * A S <?>^ - * ? ^ >ttifl£fT 
^ Jlttftcci*. £MM2 0rit. *x.M*^-^gg 
*» 2 4 ftift b « x " * 5>W S T±^>Sii "7- * 
SFM**MU***P L©*TKtiBift»U b ? > A 
7 7 4 >* > h * 2 2 &M*,*X u * i? ^ R ±©-« © U * 

*t© u * * jur 7 ^ >* > h * tc-tn-eniHtr* i* 

i - * t ©ti» 
tights ■»x^*f t -s>wsTftw*«, « 
a t*^- a ? ^ >«qhm M « w x y art -c#«i u r , 



■4) 1M2 0 0 2-3 5 3 1 2 ! 

26 

A9-<>lW!WCS>S2»-?-^*HaW*. C©M 

£*WD*2 0rtt, C©i*S*ft47?4>>h 
XA SCEXtlll«W>t»2lt»v- »©fBtfttBHffi&P 
^IfSJi/A: JUT * > Y 7- * t«»-?- * 

«fm±©» i *»^->t©«»i4Kt, en*nc 

^T4^x;^IH^^^ 1 8<C'itSfJHtiCg^C^ 
T. ^-X?^>fi (l-?^,'UM^->^g>lSgtr 
^ ^ > > h XA SOlftffl** (**tM» t (?>t@*f(±g 

■(6) ^rita'jr^p 

10 [0 1 ! ! ] CODJ^OCL'C, u*^^r^^>>ha 
077^^>h ^>WlJW7ti 
t. B5«DAy^r3 0 2(cy*->r^. 
[0 112] v?3 0 2X'\£ > ^O'JiAD- 
ytffll-t:H 1 <E"?XM?M,y2 5±©a*4Mfi»^t© 
Oxa (dMJ: rw J tnp*> t*«*C0«5xvxWt 
*Jclftr*. Bt, •5x;^«l^2 5±cc:«5x^W q 
wc^^lt, *B*fl!>'5x^W*«5x^*^y2 5JztC 
W(ca^pr«. 

[0 1 1 3 3 *©Af y ^3 0 4rt*. *CE)«>*^x*A 

^rtf^ 0 SttWicti, Miltf, 0x/\W4i<bfCHL'Ci? 
»«lWcJii^:ttBr < t i 2-W*- f T 7 

>f/>^-^ <kt, r*-?-?->j tmert) 
tr^^^vh^AS&fflcjrtttur^o cn6©2^ 

7'r>>^^AS^!fj^rtcc(igt^J: J ^i^:. *x 

r. 7^^> l > hXASOPMlttMl (7^-Y>*> hXA 
30 S©IB«*^tS^^^-^t<^ffiW(lBM«) tS 
*&MnV>0x;^m\>*?** i 8<£!tSJ 
fit «:«^^C 2 ?v~$<OXr- *MWX± 

©tiBffls****. i/d^a, 2^cE>^-^©fi»« 

ttt*J:^K:^x^*JU«5* fft'l $ 

[0114] :ACC'Ar ? ^3 0 6 t?tt. NjftL/fc«4 > 
* © * «5 > HI m^, 9t£©B n W±C* 6W5**« 
40 Kr^Ctcc^D, "JXM*jUy2 5 

WST> ±<WxmW*s. D^rt»»W 
XM*Cjb63Qft5»<r4iHir« 0 CC*C«, 0r«©tfntt 
2£l±X»2 5£IT«WSE«©B»K:*«!>B**n&. KT 

ftg) (^^a^W. f3W8SKS«:j:»im= 1 tft 
-?t:i>*©T?. 7-3 0 6©*l|6fr«S*Sn. -X© 
X^^7'3 0 8i<:ji^o 

[0 1153 *^7308i:i*, •>XMW±©±r© 

so s/ 5 9 urn© ^ f - vm&7k±icm 
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$x;*w±<D*x;\7?<f>>F-?-£ (Ox^?- 

[0116] SCAT ^3 1 0 Vit. ±1SA^ ^7" 3 
lt±C^BM£*C»^»X<*B06 1 - 4 4 4 £ 9^ 

< 1 > 0>6o©;^<rf-*a ^ f C?*'^W±©&*'a 
<p**--»J>ySx, Sy. ItSUtOir, X, Y#l*n<D 
fflT*4 4WC. C«MHHtfc*4t/» * h«WMHt± 

(BflUfcU) *BH1U *©#ffltt*. ***>*>*x^ 

wee** h, 

[0117] vtcC'Ar ? ^3 1 2 1«. £x,mW±g>£ 

rcws mwc^-t. <4B , rhMflX»»*»4# 

|»Jia»4«r»(Br&o AfttWt. ±E^r^^3l 

ccjwjt/fc&i's ? h««a>figs»4<-n-e-nott 
st±©ttsis»4(DM«:i4srna©««.«»4 

ST 6 4 4 hiC . Bit eft: X 7 3 0 8 f30K<«t«l 

©14B*»4©**>5Bn2»»«»**t/5ll^cHI«* 
*»».«»4l/-C#Bf *. 

[01 18] S^Af ^3 1 4 "Ctt. ±ffi*7- v7"3 

<^M} 4-en-c-nfl>Mt±©(iBis«4©a*c*>* 
asms 4. mto>»oi»«4tc«^i-'c, -?x^w 

ft) 

[0 119] BIT, C<D*?*73 1 44>»Bfc'?l' 
r. B7&yB8*WR0««lrt*. 

[012 o ] ±k©$x^w«s>*whbs*, 

[0121] 
[B3] 



1M2002-353 1 2 1 

28 





/ — — k 

-WW 


z 















[ 0 1 2 2 ] B 7 Kit, ±K ( 3 > ©HflBRBftOSttrt 
S£ Iffit ttctiXO 0 x; vW^Bii $ ftx << »*. 
KH 7 ic i > r . * x m W±fc (tMM>QDBM«& L *CG> 
10 v hMMSA HIVj * URN) OatfE 
B'CXMXdn'CV^. Si's; h««F^ic^irc^$n 
4^*1^.% (k = K 2s , i , N) It. 

[0 1 2 3] ±X (3) (Ctt't, NB-Jx^Wrt©!/ 

©^^wtat, *&, si*. @7tc^3tt&# 

BT«t/9 ? KW«SA.O***:**4'f *RO*a 
*. *fe, « <3) *<*>i €s#tt«hfeltt. Sgf 

[0l24l(r>S, ±55 ( 3 } ^GlZjCC'T^ CRSli^O 

[0125] 
[M4] 

MM 

[ 0 1 2 6 ] ±S£ { 4 ) ®HSt f . ( o ) ©S^f44 
©SSc f , ( s ) ©fi^ 1 6«. i^S 0 ©Rrt^ C 

of?? nwwcteWittBrn^* h^tt, 

C,«<:^< ^>$TA^|fil?:[6|C^r 1^441^ C4tt& 

wocairn^ ^ r . 4 *©«H«5>a»©^ 3 ? h 

««cWI(lBm^ ^ h ^ r ! iCC'^lfiltcKTiffiBB?: 
4 fc«><0B8 »T* »J . C mt t> x; nW±©MA«« 
cc^^r ^tWS^^HHim^ HOT *fcW[>» 

[ 0 1 2 7 ] ffioT, 55 ( 3 ) MfBIMkV, { 0 } 
50 it. Sir^s-; mi«SA,^s ? HWSA> 
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[0128] SBocii, HTttftShiflx^WKiHS 

*. C OH 8 * 6^ feaMt J; *> cc , IFffiM tifcW t { o > 
KJ:*4 t scgtti&tvcw, <s> ©tt#*ltr*© 

p«6 a-D 1/ & U U 

^ to^. m ?m+ D to?2!L.* D tm ) ...(5) 
" O D D D 



(15) 4*982002-3 5 3121 

30 

[0 129] ST. fft£HK£(/r. ffljUfctofc 

(5 > , (6 > > c-enen»s$n4«fc?i«f7-'jiiia« 

[013 0 ) 
[ft*] 



5 0 £> 

r; x> d 



[0131] 



X * [016] 
♦C^n^cc^^in^.^ ) ... (6 ) 



I A ,M ,«f _£K 
ft z> 0 

O £> 

D 2_ — £_ 

5 £> z> 



2«W 



[0 1 3 2 3 ±>£ (5) teM'T, A.., Bo.. C... 
D..&, 7-v*ttlwW)i"C*>»j. *fc, <x, 

»IEfi> &mt, Sfc, A, (x. y) I*. Hi4l/fc* 50 



r ^3 12 -CSffi SnfcSg (x. y > 5 ■? Y ft 

[0133] l=ilStC, ±& <6 > KiiUt:, A..' , B 
..' . C..- . D.. It. ?-yxKftffirc*9. 5 
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tc. $v ( x, y ) «. j*« (x. y > co^s ? Yim 

mwrnn <BS«rn> ©*w®*»«>Yia» (teat 

ft. TtrfefcNiEtt) *r*?o *fc. <x. y) 
I*. MftUfi:*??73 1 2«WUS3hfcMli (x, 
y > (Dfs v hmo>&WTft& (%m?ft) (Q#mt 
Jfl»®YJ«9'C*&. *fc. 3? { 5 > . ( 6 > (Ctti 

[ 0 i 3 4 ] ±3£ ( 5 > . ( 6 > OHftrtt, f s 9 h 

rtllp.. fc = P, a.^QCMfctanwrfc*. 
[0135] *<ommt. *<z>5i*rc<fc£ e * ttfcfc, 

fmr&ctzz*.*. cco«*«cfet,»r, fp*m 
«©figrn£ (aewtti) ©sos#f ■ ? h music 

M«4 ox, 7*4*>v mmififkco t>< 3 ? v MUtctt 

P = D/o = D/3. Q=D/s= 
[0 138] Chccj:0. fiiiSwP, Q&fcei"*C4 
#C£, CftlCJ'jm (5 ) t (6 > Ctffl&MttC&C 

[0139] iW>Af s> 73 1 8 XW. ±i$fl><£ :5CCU 
rSWEUfc* ( 5 > , ( 6 ) 0»{BS8»K, y7'3 
1 2 X'JHU $ *t*Jfi8 ( x , yXbissvY 

mm <EWft> a>tommtikiH»yM&b* (x, 
y> . y.«»Av (x, y) £. *n-enKAux\ ft 

?ijrn<^wwM»ox^ (ffttis. she 
id so'Y.^ ({^a. -r^^ttM) «waufc 

[0 140] A*?73 2 2l?l*, «aufert»>*v 

t. *nencD^» hMUoc^<,^c±saA7*73 i 

iBr*4 4*>K, <'<Dm&£t>itmm&o>r-zt, 
TOttiM u fc^ - a 5 *f > £ 4 ccg^c >r t * x/ w± 

tetf B ) cc 0 x; >W£ Jlsa A 7 ? fcT> *3 tt * Mff 4 , 

^*r-^RST4*XM*^-*>WST4&7E 
**«K1HW*«S1**« u * 2? >4Dx/i± 



17} ««2 0 0 2-3 5 3 1 2 ! 

fcSxrlg*Kft r *aa u *c u * ^ c 4 tc * 
•awrttariiaufc**** o i'ha snBcra* 

jEKBf'SJa-r *c 4*«« u^ 0 

[0136] <CC, *&M&&X'&. nAute^c 

( 3 > omntw, <o ftstr^r, ^*^-*p. 

fc, COJ:^r&4, KO'i's? hs^ttUA: 
4UX*>, *©KtXV» ^ h4»H©Vs ? h^M&4<7> 

ra<ci*tBau*fe4^i^, ffi^r, z<o®m'*>? vm\ 
m&mt, a? <3) f'^n&w, (o) 

C4(CJ:«ltV^9 ? KZ>|g#4tta^*i^*K4T* 
C4*ipI|SKJtt4. f ftfo%, H8(c*>t*r, W*t*W 
, (s) >0. T^AAA^ft^asrtiWBWtat^ 
ffi|S8^*4««4^<f U. «€[>M««: 1 -WtWa-C* 

3-CA&. P. Qt*C^>fi§s = 3, atWx^CC'iiffiD 

[0 137] 

: D/3 (7) 

hfts! (a? hi^UKkg) ©■Jx^wtOtr-SS* 

[0141] 73 2 4 tW. NttUfcA -9 > 

30 H@m>2 4^ster4^S5!>^*iJK , r4C 

t «<: *J . p ^ h rt o^-C © $ x ' *®»fcAftf!7 U tcis> 

6Jrv*S$$n. ^ 73 2 5 tCM^C, -h*>s*Q>ii 
V > hHm4 ^ > £ "J h ( m— id + 1 > Ufc», ^ 
7*73 0 2KR*. 

[0 14 2] ^^;'73 0 2CC4j^C. 7BnM>>9x^t 

D-y«:«c*xH2fl>'>x/x*^y2 5±c!>J5*fcaf(f 

40 [0143] v^f -^73 0 4 -Ott. Rift 4RIKC U 

r. "5x/%*inr2 5±<cd- KShfc^x^^w <c<^> 

[0144] £<EXr ^ 73 0 6 "Ctit. Wi*U7c*«5 > 
*<Di30>Y ffi m^, p^cc-il n = 2 tU:JM»* 1 44K 
T£C£CCJ;0. "5x^^**4^25 ("Jxma?— W 
ST)i©^V#, Q^H^OK!ii=2ttaWIW> 
Ox.^X'&h$>&»&%WTh. C©»d, -Jx/nWI* 

50 Ti**©^, A^^73 0 60>*IKk*ftt$n. ^r? 
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33 

73£0CC#ttT6 o 

[0145] *^?7*3 2 0fte, i§#©8=iEGAtC 
J:D. 0x»W±©£W»h«*&BlMf*)liHt' 
JOftttMfcl*, |ii£eilH]-1ftC7^'Y>'>h^AS 

Ht*<*>7^s* Hits, t^r^/Oh*/ 

3 * h««> £titt*nfc4xM?- -en 

*><D1t>7)\,l>9? h©a?^j£a#J:tCfctt*<lfi 

*i/tr, {©aawctjo^jui's 9 h© 

MBS 6 1 -4442 94£tt«fCB*3n6J:*ttBA 
iSS&fflC'fcttH-** (B&OfcX <2> ©EGAS? 

#> aft-, NiCofcsc < i > oew^^-»tj|[ 
aif * ^ ^ . c ©»ajsm £ 5 ? ^ $m<C' = m± 

©ftB*»±*e*fcH-r. ±s/» * hff«©ttBti« 
iJ©ff£flt^CttOfc», ^73 2 2 tea 
[0 14 6] ^9-^^3 2 2Ttt, fl&ABWJKt/C, 

2^a^^x^w^»^4a*«! : awf^n*. c© 

Si's h»i*©ffi*©l&©£aiiWM4fi (ABB 
tt(£B) ^•>x^w«D^^3fe>y«:iKi/r«. 

«»:atf#fflBfc£> tfttESnfc&fedfcltHjEtiB 
[0 l 4 7 ] ±!2©J^KUr, p? hrt©*2ffcB© 

^x^WOJMcWT* at ^3 2 4 Kit*, 

cc^of, wis. p * n^o^r^x^oiwesWT 

f 4 * t\ ±S3 * r v ^302-^9^324 ©« 
B. H8WB0igl/m>n*. 
[0 1 4 8 ] *Ur, P 9 hrt^CC^XMCOB*^ 
»7U Af y^3 2 4CC.aK*s*£3n^i. H5fl> 

*^-^>©*b*»7LH4kiro, -ai^Bjtaa 

[0149] CCC— ±!a*r 7*2 6 6 GCfctf &|IJ 

^•c sfc£*>tfy«*tfcE u r, b* af ^ t**7 * 

>£7 0CC#t?T&o 

[ 0 1 S 0 ] C WWh-f > 2 7 0 -Ctt, gft^g 1 
OOitdefcO, 3S#*i&©P h^ox^wicftor* 
©* $ tc i/ r »*«Q:B^tf t?n* Q 

[0151] 09tci^ *7\'U-*>2 7 ocelot, 
H-p* hrt<£$&ft (fl*t*2 5ffc> ©Ox^Wtcft 
<yCflS2Sla <fc*7> KHIr) J&WODSOSftsaB* 



.8) WI2 0 0 2-3 5 3 1 2 1 

if 5 «&4>±Bil?fX 2 o ft ©c P u ©Ittr ^ ar i> x a 
[0152] ox. u v y rt©±r©-3x^itra 

[0 153] **\ t>"7*-*>3 3 lCCfe^*C. Kft 
l/fc*:7^--*>3 0 ltFWW*t, »rt©*Bff 
10 S*£tT*?fcfll X??7 r 3 3 2fCB&, C©*?*?7 3 
3 2'Cii, ±!5^r yy'2 6 2 0d*H>T** h3>b^ 
-3? 1 5 0/>^ffi**l^i^>CC4^^nfcS**fr© 
SBEfKWWcS^-C. ^©^©mSfft+KjS 

to u p -t ^ ^p ^ => u 7 t ^ iUft«r«« ^ 3 9 

rt©^- ^ ^S^Wtca^ttiLtrrtSB^ ^& "J tc 

[0154] vtCC'Ar -^^33 4 V\t. THSO'**^ 
20 p- jr*JBKB 1 ©*x^*^ ^2 5±<0^^e^ 
iMO^x^ (BiLL rv j £ti«0 i7feSjfe©^XM 
WitjfcBf *• BO, ^XM*«b^25±tc^x.M 
V ©*t *S7tcC"?x^W^^j-M^^2 
5±^CCP- a a 

[ 0 15 5] £©Af 7*3 3 6 ttt. ^©Cx^^jU 
^2 5±CCP- K$nfc^x^W©^-*r7^>>h 
«r«atHB©*«irff5. 

[0 156] .X<C>ATv7Z3 8ViZ. i's v 
r- fi$L&7 ««©B«ttma if© 

30 ^r-5?^fi£^r. EGA^©^x^77-Y>* 

ffii$©*tiB£S o . prtM 'J ©9r«M««:Stt 

[0157] .Wf -^34 0 VA. PiiC/^cP3^>' 
«Vft©BCBWCBIISnfi:ftt/* 9 hM«©^tt 

©**i^n©^s ?f hBWc^i*tr©t&BrnB©#« 

«*»©llKEII <SiEmiB) tic&^x, tfr's? h 

40 »E*nfcafaS3ta'ttiiiE(fiB*»a , r*i4iK, <- 
©•todto-ttBiEttB©* 5 -**, T«MfBl/te^-A 
^X.»\V±©SS/» hWtttc 
WTaK*©fc»©*ftBttfiB {.fw^^tig) 

>?:»?x.M±{cf^f Zmtt*. SOiSOf. ^r ;- 
7 • 7>K -^*fr>*^J:aS7tSff^f^, cn 
cc^:D, p^f h*5I <D^ hrt©Bl»e> ©^x/xW 
50 ic«T*B#*ffi#»TT* 0 
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[0158] v ^3 4 2 T». ^W$M<O0s- 

seanfciistctt, A**7 r 3 34KJtt>, w«±e 

SSfi. flK&lRDiEMT*. 

[0 159] CC'J^CGT, JlWIW&'Jx^WKj* 
l/C »*A«»7 T & i , * * * 7 3 4 2 tc » * 

♦J. -ai©B*«!Ht»7T6. 
[016 0 ] -*, UlSl/fcA^ * ?*2 5 6 fCfe(*6* 

BIEBUMF) ft Xf ^2 5 8 

KSff?6 0 C<£X^?^2 5 8r'tf. 

- a? 1 5 o i*. n&i/fcS£ttB i o o , ( 

si oo.awt^nr^^ioifi) q£M$ii 

jwc eg a ^x^r ^ ^ > > h ^o'5?7t^il^-r^o 

[0161] £l>T\ 2 eOtCfcl'-C, 31 

jfe^g i 0 dtCcfcD. g5i£ £ RNfllC 1/ TTWSOSItf ffi 

T E G A $ n 7 7 4 Pf > b , SO'S^^OC'^JdX 1 

[0 16 2] CCD-*, MF&l/fc*??:7 r 2 4 4Kfctt 
6MIK#S££ftfcW&. Tttfcfc^s? HW«#3l 
El*rCfc&«S£Kt*, 46KM0 0 CCC'Ar 

^2 4 6X1*. 1 5 01*. 

M <jKttt*8X.«SlX) *^e^5^«r*iJKr-5c * 
tcitto. ca>^^^7*2 4 8-Cii, 

i 5 out, *op? n^>»?xM(Da*Kffl^fen*s* 
SB i o o 1 ( cosftffig i o o ,^7^164 tirc^ 

6h<C'tt 6> r*tCjfllr»6ft* 7^**70*^7 
W*i«*ft4S#0^Wfc7 t ^iW9<0«B*7-b 

[0163] t^*- *>2 5 0 *C*t*. Ctf> 

>\,~ * > 2 5 0 ft*. Sifci&g 1 0 0 , K J: 0 , ii 

fto-caiifeftSOTrtan*. c©*:/^-*>2 
5 o wmit. MXtm&&tc *#ac*©«f wwi 

[0 18 4]-*, ±18***^2 4 etCto»*t*W* 



Si *W2002-353 1 2 1 

36 

X?*? , 7*2 5 2*Ct*, ^>tf*-* ! 5 0«, * 

Bft^S ( 1 0 0> t?h) «rS^B 1 0 0,^1 0 0 
»R I/, *©B*«B 1 0 (MCS***** 
CWi^gavSTtSgOigift^ii:, 0f*.t*KBI 
2 0 0 0-3645 1 «^Ktm(CH9Sn&*&£H 

[0 16 5] r«c*>*, *^ha>t*'-#l5 0tt 1 

Sit- (^xii. p? h§^> i, Sia^3bii»*<<:*)fc 

^-y<! 4 0RWLAN1 6 0*/rl/X»+t(MB*-^< 

1 3 o^uxate^tf^^^Rt^iWtt©* 

*»<Cfe»4»B*»H 1 0 0 , CDttftffttOMfe (ffi 
IE) A^^-Jf^St^fflU. *Ahn>ea->i50 

[0 16 6] ^»TT\ h2>e^.-^ 1 5 0i*, ± 

t>tM^^yjxi^ ^f^^fi^g; ^ >- - ^ g t * 
30 MOCjE^S^) i«r. BifcStBl OO.SKIHBr 
[0 16 7] 3ttr»t?, h^>fc^-^ 1 5 0tt, ft 

ItBfttfT^BilcttgtglW*. 
40 [0168] ^^-*>2 5 4 (CgCr, C<0 

f > 2 5 4 Ti*. ^<?>igtR5 tlfcB*ttBtC X 
»J . iiS(?>x * + ^ > y • ^ r - l <i BHUO**^ S 

t>n^o ttfe. C«X*' , /*-?->2 5 4fl>«««. Mtt 

J: S fe<DiP^ <t C itfia^flDt 1 !? mH9l*4nK' 

h. ±E«E>»ESffl»«sW3*8 < ft & J: 9 ft WW 
50 tt©ttjE«^*. h3 >e» - » 1 5 0 ^6sS«* 
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37 

nat&ic <ktc <> x v>mi\*v>&&<om&. i < ? * - £ n 

[ 0 l 6 9 ] U±.mWUtc£*>iC, 

t * ta«rn«©#»**»*«Er « & aoneiihi 

[0 170] CC^iE^^^fpjVCRL/rtl bus 

swa****!***, s«9x'*±0Afttc*ft&*'* 

**3 1 4) • 

[o 1 7 1 1 *fc, ***r* , c«. a*.»si oo, 
t «tt!t9x^£-RM¥Mu *s^xMo^n^n* 

a v> h««©ai«ifr»«:T«>fPflW"*. cftfccfliE 

[0172] C<C\* 'XcMfeOifljE-? ^fcfW* 

[0 1 7 3] *t/C, **b:2>fc:*-$ 1 5 0(a 
0 . p h ^x^^^^t>tr^M^titil^oc 

r-^2 4 2. *r;'-7'2 44> , fcHG httOf? 



0) 4*832 0 0 2-3 5 3 1 2 ! 

38 

* * &#k $ nfc^tc . wt&& i o o , imitm 

*HrtS. L> S n * < A r ^2 5 6 . * r ? 
7 2 6 2 ) o C fttt J: 0 . SjfcttS 1 0 0 , (DZfflBm 

2 0 #D * ^ B©fito£fr S * **Jft U ( x 
7**264. Xtv 72 66), o ^ HfflO**a^t> 
1*£M/>VJ> $ (, .ia^tc , X'U - * > 2 7 0 CCf$tt^ 

c©*7*-*>2 7 on*, 2ES«aijR2o^a* 
^© i u-cftt snfcs/ 3-?h? •;■ 7f- 

-T^(Xr^33 2), ^fc, £MjM%2 0tit. ^x 

iui> ^nen^WfiS^rift^^nfcifB^^x^^-^ 
^^mbT^6n^^7^^> > > ? y smvmm 

tMJE-???'tl£gr>\*>X. *x^±®»S/a ? h«« 

3 8. 3 4 0 ). 

[0174] T^t*>fe, »ia;u, ±eo«t 

n« *me«mixke Mc{m\m^m~}<< >x o 

30 cc^rt^nfcts. attars ^ hwttww^tffen 
^ j^t, ^xm±(os>3 ? i-ffw» t ittrrna 

<OfecL' ft t - *fflR ft a*^ bJSS <t ft h , 
[0175] £«K»«2 Q&n ? Ymo>mt&t> 

2 0 «i, P f h P9<?>M 2 ft I^W) x.» > W©a*tCRt 
l/ 4 C tt, iiS© 8°EGA T'<0lt»$£$tCg^'C ^ X 

40 m±©vs * hp.«^^jrn<o»jfM^*{iET*i 

(i. h*«© , 5x^4l|l2tJeBW»0*xAtAHa 
^T^(Ar ^3 2 0. X7-773 22) , C®fe 

«>. hrtcc-±t:oox^cc»t/c±°EGA«T^ 

[0 176] ^y^-f->2 6 8©«ia<c^* 

so x. ®mutc&*tj:&mm<om?s.icX'?x< eweitc 
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ss4c4ft<. mtttWtoK&iw. **^w©*ai 

#tiHg% 4 E G A £ J: 0 *»& 1/ 3 * h WjKPEfijT n 

0 8 -A -7" ^3 2 2 } . ffi-j f , ±§2&S' 3 * hM« 
^Sfa^ttWEfagfcg^r, £x^W±<9&t'3 ■;■ 

mic^nmc mb&t * c 4 4. 

[0177] ccc— *a r a>tf *-* 1 5 

U?*;' 7*24 2, Af^2 4 4). <'3 ? hpiSt^ 

a -ttf^s-wc is c f ftii&4>s® mem 

ffi -? fcB*. * * l -ttMR $ ttfcB#i*EK: J: 4£ 

[0 178] ffi->r, **tt^«tc:A4 4, A*-** 
h «:fi^«T3 4 C 4ft < ^SfeStottttSfcAff 
K«» 0 fcB* f:?T ^ C 4 # *Jf£ 4 ft 4 0 C n* 'COJ£ 

'-^ni 1 0J£tf*<&B**&tCcfc*4, KittfBl- 

o^vw^«fi^^>r**4ft*B*4ai*flv»r l 
77-a r wt (iii) <o^$-i><o£&mjt>iri 

f^x.'^&i's h««^*a>B* , KS«rffli*'Cl-' 
* £ H-M $ - > < Bte^te* 4 C 4 #5jft 4 ft 

4, Tfttofc. *XMESK:J:*4. B*&M1HG> 
A*-«><Dyy ^ KlW&4:fCiBBr*S43&to1»l2 

4 otj*4**^ G*c, 
?>2 6 8®«&CCj:**d(Cit, P^tSfCgftf* 

*, 9 ? hHiis«:mUKttE? *c4#i?*. sfc, 

[ 0 l 7 9 ] ftfc, ±GXi)iSfltt?». * ^tff 

> vc* o , we -? v wsiaw>Wi4 a *»««c war 

r v 5 h tat«cr;.3g«tcHt*&frc**«^coc^r 
sun ore**, *&m&cnimiE.$n?>i>v>v&rj.t,>o 
r ft fo * , *s9>?\-9 •;■ * ^fs*tcra^ * 



fl) «B2 0 0 2-3 5 3 1 2 1 

40 

^>R'3* h«W[>flKccRB , r*ftfrSccME^7 

7^m^r*©*r'*>-?*ciM^ 0 

[0 180] *fc, lf«5«4 0t:. JftltCSf^l' 

tt. ^ft<44>2aa«D*ft4i/r. muwAL^ 

S4, CWIS. B^cflfHr^n^C^D-b^^x 

^(co^t, ki&Mmtozmhx**72 o 2-2 

10 «c*4-7*r, ^^^y3 3 2«MHMC«Ar*©B*«i: 

»v»6n*->*^cc*rt6r*«iE^ ^ ^taMRr*«H 

^rtf^C4CC^D, JJ2KttKflt4H«C!>«.*«:ff*C 
4^C**o Tftfcfc, 4, XjU-^^ h 

*«^T***C 4ft< B*J^*>*Bdt**WK(t» 
l/fcB**«^C4^'5Itt4ft*. CflM^Kt*. 7P 
tr^^CCasr*|IM©tlSEA^4ft*o 
[0181] ft 4a, ±CAtt«fltt?a. i^y^-^>2 
6 8«to^r. frt©B2ttatlBWC^l^tt, 8 
= E G A 4?t 5 4 EGA OC-ltail^S C r 7 

it. ttfl-arwc****^^^^-* (±s«tt»«r' 

1*8^) «>ll«fcO*Wn«. C-<^C4>AC-C4i*^r» 

T?^*o 

[0182] ft4a, ±E*tt«ltcc*>i»t:, 9*^±© 

{i>to»*x?^S/9 ? hfWt) tt-jtWfs? Y 
MK^jbO. do<-(^Wi^3 ? HiWcUtrf&Bftv- 
*#BSl/ftl>*£>, naUfctSE"? 

•/ 9 ^ h««©MEW«^a*nft^»^iU*^te 

30 te^** 0 

[0183] c©J: ^fttfi^cj*. ttlt^acc^D, * 
(O^C^Vs ? h««tCtoW*#«»»**li*T4C4 

[o 1 8 4 1 b i o ocit. 9xMW©jwaikD-*i»« 

$n^CC^4o C©'Sx/\WiCBBU, B5i*©*llffC*«>fe 
nfcWE^ 9 ^4W*WBffi«» <d x«, d y i > #B 
«<C7R*nt:v*4 0 coBiomid. ffiifx^s/ 
3 ■> h«i«s»tcs*itr*^s ^ h«*R*ci*. sm^- 

40 ^^S(/«o/c», ^©ttEWMR It 

WE -7 ? 7'(9(tfiW#cijtf#6ni:c-ft(r>«><o4 , r4. a> 

3^4 Hij^i^T. BA<MMC fW S n& ^ 3 ^ V 9 7f 

-*(cit, s >5 ? h««s***s*nr^^»^c^» 
r#^*o 

[0 185] C©*^ ft* Sec, £MWK20*ca ( li 

^n/cr^^'>h v s ^ h . e g 

A#5£<P$x;v7^>>> ^3 ^ KPi^S, 

H(x,. y.) **«)*• S^f, £MlX2 0rlt, 
50 ^h««S»QMEW« <^x, &y) 4, 
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(22) 

[0186] 
IU7] 

4c= I^fei ...(8) 

6y= mkM ... (9) 

[0 187] ±123? 18) . (9) ictei>x< r,tt. 

«<s,, $.,, s«> K»r4Bfrc*«. w<r io 

[0188] C©J:}KX'C, JMBUfci's * hfWSS 

4. ±ia©'?x/xr : 7^>> m#*ttfc a 

[0189] ftfc, ±fi*tt«5*T?«H407P-?-t 
>? hH&£#£En'Cft4tt 

4*. aftw^tf^Ji^c^^rsftwuA:^ cft&<*> 

*^ U - J\' ^ tc^4 C 4 fc^ffcaJtei? 

ft4. 30 
[019 0 ] *fc, ±E*iMMtW. S*SS 1 0 0 
v 4>±Mfll*2 0 <CPU>#. P?MH®tt3£4rt 

>2 e 8. &7 ocDt^rncciHfr** 
o-ctttti*. tat*, g£ttiu o o,«c. 

2 6 8 , 2 7 0fl>«E K**n* 

-F*»J«'4t4 4l/CiAU 
[0191] «tfc % Jd9*fc»ft©*7JU-*>26 8 

MM® ix^?-J MtMfe** JBl »X EGA M*(C J: 
9Mil,fcf s * h£W&4imft(c£^>?fftil 

H6 T, at^3 0 8 rtt« O tc S f 3 v V figtgflXft 
■rftaojtBWcc*^^, E GAflWftff* ctu 

< s ? h nwd t**iaii4(iB^ttBft»r 4 c 4 50 



#■2 0 0 2-3 5 3 1 2 i 

4? 

[0 1 9 2 3 «fc % ±BXlMHtcci»i>r. n#3W± 

<n - 1 > ft <$*ft) <£*x.»uco<,>rii, 
3 0 8*6** ?y'3 1 8 STOMSE*, ■*)iELfT*> 
n*C4 4ft4#, COWR. A^i^Sl 8Ttt. ^2 
ftB*6n - 1 feBaTOSx^tC-^rtt, £^'3 •;• 

-coABoaiiiMi^fiMtcctt^i 4 c 4 
4TftltJU'. HUMS (n^3> ww*±^ 
Ti. » (n - 1 > tt5rC04>tt<£fe2ft®4x'% 

[0193] 2*>cc % ?:/3 1 2Ttt. at 

v 73 0 8 fitjSfIl/fe&Btf«4S»t±«>ttg*84^ 
7**3 1 0*CSttU/fcttBJS18 (If Wit) itffl^r 

tJHIfibftafc JWE«»tilW««»4«ra«r4C4 

Af ;73 0 8 -caHHl/tettB£«4 ? 73 1 0 1? 

#«UA:iisiia4<j>«s#i«^«»4*n«A^ 0 a 

fc. 850^9*9^3 0 4RWH9C0^ ;-7"3 36G> 
f-f?7^> > h It ^x^WoBliSfiM^stSffiHrt 
r*44 8b£MTfe&<'C<>Al», SfetC, @4<^)A 
r «^2 6 2 "Ci*«*»B«Ja*W:tf ^ ^>04 
ffiffl^BjlciftE^yy ^ KIKEttS*W0rc»44« 
(t. ^7-7^2 6 2*4rKlrr<>A<. Ar ;.^2 6 6 

©*flW»Sscciti;r ? K»iEttft«:ig«r4«wr' 

[ o 1 9 4 1 ±sB**s^aRt?it. jry ^ KMiEts 
425*^51 ooi*. wai/fcimoyy ? 

»l©yy ? KM]EiKttSCm20» f V? K»E«teCE> 

72 68, 2 7 0viMl^^H-nt-n#t' 

[0195] *fc, ±IS*^aSr'^. ■4«E>7^^>J 

0 #«?t O . S D C> A r ^ ^«r» jfettB i 0 0 1 ^r^t? 
KftSBl OOi^tfO, ^Ar;-7E64, 2 6 
6. 26 8> 2 7 0*«*«!0 0i#*t?-r4»& 

3 v ZJUV&X . ft 4t*tt±£ftM»fl'C* A h r3 > e 
a - > 1 5 0 # j«t U fe A f 7*<0-SP«: , «a 4331* 
•KB 1 0 O^HWEJyy ? Ftt£tttt<r*r48jKtt 
g^tf *>£*)tl 4 C 4 ajter ft 4 . 
[0196] cH2<09WJM>:KK:. *ftflco*2© 

[0197] *%20>m&ftteV\t. «J >A 
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auwii i *o*-c*&. kit, c 

*16 ®tffiL&£ 4*& t Or . JSWJ* * t 

[ o 1 9 8 1 * r, -r-«>t? t>nhm i ffiiE^ * * ©fwt 

^^f^Sncco^'C. BAN! 1 0 0i4>±MB 
X 2 Ort©C P U<£>»7 * =f »J X A tBBftl/XSW 

[ 0 1 9 9 ] BBA or . BttOfcl* 1 C0!*ft»«SG>» 
^iRfcKOr. yo-ba^x'UiCDf s HWWS5B 
J: D'l^C t' ? * , m It 1 m m f * * rS6»«« 

Stf s*i^««cmis or - * *w» btifcsai 
(kt. UMW*^w r i j t«MO * 
ffMsnrc**4>$>±*'*. ft*, wT«(Ud^t 

[0200] Stfc, ca>5W-5x.M<c.relJcc||»0r«^ 

g»r*>ntt. *r fttt i^»Jtacc«*»Hr'4> -7 
[0 20 1] ST, ^^4 0 2^^, ^FH^tf) 

Ox^p-^.^rSi^x^w, i t^xM#jujr 
itcn- KT&, 

[ 0 2 0 2] :K'at * ^4 0 4 ttt. *<D«5*a*JU 
^_hK P - K S txtcSm* x^ W, l fTvU 
>h t, SiiiOfcXr ?^2 0 4 tHB^orif 5, 

[ 0 2 0 3] ? ^4 0 6 rtt. SM$x/%W P 

i±eC'£r<E>-?-*M« (ccm HHiorttBi 

* . o & * ? 5' 7 2 0 64 BttK 0 r itfl'JT * 0 
[ 0 2 0 4] £ ©A* ? ^4 0 8 rtt. ±IEX^ * 7*4 

o 6 ntBofc±ro^- ^»«ifl>f4HJ*«4 . *n-e 

n©Bft±W4BBB±K*^rBaofcS (2> o 

y £&£On. X. Y*fl^*7*^Ox. OyO 

BJIiBt*-?- ?Bl(Wawt±©i4BB*4*clt^(r' 
r. i^^DtfiSa (BMtfB) twao, * 

[ 0 2 0 5 ] £<£Ar * ^4 ! 0 tW. S«$xa±$> 

8 r»ffl O fc * * ««©<4BiSS 4: *n«tlCDWt 



•3) MH2 0 0 2-3 5 3 1 2 1 

±©ffiRfl«tflMt«:i4BrnS«>«Brt»4 Or JHB 

* * 4 4 *> tc . B & O fc * * 7 4 0 6 r*WC m\ O 
fc±C(0^- ^BWMUEBB4 *n*n«0B»±«!>ti 
£j£i£ 4 (OMr* & ^ - ^ BW>tkBmS^6B&B 

sa^trxo) itr»fe«*iaBrnBc#«««»A o 

[ 0 2 0 6] v^'Xf Vf4l2 rtt. ±I2A^ ^7'4 

io Mw r i ±©&^- ^MWMenirnftttEr&ttjEtiii 

«<tOratf*l<^ajE-?y7*(¥fi£0, RAM WW 

* L» ^-2> C « l03ttttB(C(| MO fc». *. l U - * > CC— i* 

[0 20 7 ] «B->x^tt»>x^*JUy±^6 

[ 0 2 0 8] *^r2 CC*lfc«B«:*$W&*^- 
*>2 7 O^fcfiKl^^rBHI!**. 

[0 20 9] d 1 3 CCii. *^jU-^^2 7 0(C*j^ 
r. H-O? hrt^tSfttft <0UW!2 5tfc> ^xmW 

b« tf ^ m&v&msk 2 o rt <?>c p uomwr >\> =r u 

X/*#S3nrtr»*. KT. t^^-*>2 7 0KfcC- 

rtftoh4«aBtt:^i*r. Hi 3o?7d-* t- htc?s 

[0 2 1 0 3 BBtOr. p? hf*30±r4>9^tiH 

ra-xsr-a-fass^jssnrir^fccc'ir 

[0 2 1 I ] ST, l^'7';U-*>4 3 1 ccfcuc. MiS 

O&1^^-^>2 0 1 4[sj1f(0^r, Dr^BBff 
30 BttT-jfefik. ^?7 r 432(CBtr i Xr;'^432 
Ci*. fjiiO^c^r ? 7262tCte<r*r*X hxi>fc 4 ^ 
I 5 0^%B3l^44<>tt«ftnfeB**fr«E> 
KCttStHMUC r . ±£<MK£®aMKf¥ **ccig 
«0/C7"D-b^^D y^A^T^^^W^a 

h ^ , 7f- * R AMAtCBttd hr l**B i co-}i 
jET^^'itCg^C^r, *2©i(iE-?^7" C/s ^ 

v $ VHUB. Sn4Si's?l- P&CO&gTftaCD 

7> CfMtOr. RAM^ettfft. Tftt>*>. CO 
40 A?^^432rl*, »lMit^»^<0^-nTO 

c-riftBs* <(igrn^ <ae-?iJTn) 
m?zmm *or. c<^ft^o^* 

i^wc^r, w«awL«rtf->r, i^j? hr«wmi« 

TnS^m^M»^^T4«jE^IB^^.«-&l|S2ii 
50 [0212] CCX\ £<D*r v 74 3 2 tcfei^ 
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ftKfitf £o 0 1 4 wilt S!K9xaW, 1 flWfflB*" 

ftStl, 015 Kit 01 4©WFl*!«)llt*a*s»RSn 

U»4, XflttxAW, i±«c«. Brtt^, 

1 fflroe? K*tHlt<WBf^- >»«S B. 

N) I* D >^«BB'C»rt*n , C(r»4o 0 1 4lCfc 

t^C . B?h7 y 7'f- *xis*s ftfc i -wt' 3 * 

= 1.2, i, N> it S?->«ltt)tti 

fns (Wn) fc^-r^* tju*c*6 0 ktt*n<- 
&e<e^&&*u i it mm? ^kseo^-nw 

[0213] ±itOHm^6fi J: ^ tc , * ? y y 
4 3 2(Cfcfcfft*SBtCfcl»'C, fHEMt4l/THi£l/fe 

»4LTIt ffirai/fctS«P5»6\ (x, y>> 6 s 
> (x, y) *B^4Cim«„ ±:Sa®SFffiM«W 4 
(s > tcj:&4. eOtt^ltorV! ( s ) Mffgft 

m < XJ«xa> ^W^^Wtt^^^l?^ 

[0214] <ect\ ±jt©j:}ttO*fc*ofc* 
, <x. y> , yo&l> (x, y) * ■en-etiKAu 

A..' , Boo' . Coo' . Doc* CfttC**)* 

KKKAh, B Bfl , Co,. D..JSKXA.." , B..' > c 
. Do." *ifc*l/fclfcHMKC. $XM±<3D&1/ 
3 ^ h MW[>ttM^a>M tttVT * C 4 tc J: 0 . 0 * 

^SnfcWEHfcftiT©^**. RAMrtfcRtt? 
[0215] ftfc, ±ia©tfxAW±©«^we-?t* 



•4) 4*032 0 0 2-3 5 3 1 2 1 

46 

[0 2 1 6 3 01 3tCM0. Wa?--;74 3 4 Tit 
7B^<0 -5 x a o- Vkm^X f> x; *M VBoWtQ 
W& 0 x a £*3g#CD x a 4 1 & . HO, 
■5 x, 1 x * )l VtlC 0 x a©4 C . 7^35 jfecc- * x m 

*^XA*^5T±CC»tCP- KT 
[0217] ;^Xf * ?*4 3 6 tW. *©«Jxa*jU 
y±iC P - K S nfc f? xa * 7 ^ ^ > h 
io 4H*&*JlB'et7 J > 0 

[0218] XCXfj ^438 tW. V 3 7 

>ht:|li3fi4R'HcCL/ v CtTC», ^xaJL^^s ^'HI 

[0219] SOC-Ar ^4 4 0 tW. piil/ftip?^^ 

«4 . rt * 'J cc-H#w^tttt $ ntcm 2 ffl£ -? * 7 

«»fit»a>»Effl4cca^i»r, m««c^ 

«to&tni*i8Ef4g*#«iT&4 4i«:, ■eomft^^ 
1iWEi4g^-*4, T»Stail/fc^'-^^'/'>«4 

fc*«HE*iBttl4g ( tmmb&S: ) ICOxts*?- i> 
(•Jxm) <:WK»lbS*'&ttff4. l/**H>*?-f 
4 ^ x a x r - ^ 4 cclUfiJ-p© 
jF^^-VfiFXAiKeSf &*fft*, HDiBl/ 
30 r. ?7» 7> K -j^* t >#^J:6S4lsMfM: 

^x.Mwccwr&a*safs^»7T^. 

[0 22 0 ] vt^Xr ^442 tW. x 

[022 1 ] CODJ^CCl/C, 9CtkK«>4XAW(Cjrt 
t5e^n, HI 3^^-^>«Me*e<rff7UB4(C 

40 md. -&v>nftimmT? 

[022 2] tCi-C, ^^U-^>27 0tC^Cil>A 

ig^ 4 4 4 6i<: $ nfcB*4frK *JcST ^>^otA 
?uy?A.K%$nhi' (?^$n 

fc^r;^ ? ^r- * > tm 1 COffiE"? * 7'4K*-? 
C^C. ^2 0MiE^^^m«*n*. *fifc^t:. *fl>f 
3 h-7 ; t, 7'? i '-^4l/"CS^^S>'s ^ h-^ff 

50 39 h^? £C£g^<,>T\ »2MLE^^sr®»* 
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47 

fti*?T*>n* f AMW:**, £*W*2 0#. RAM 

ffl^^a^au. cntc*K«o*-/s 

AT h c £ tc J: 0 , e^s«sa>-> »^7? $ 

©B 2 SfilE> ? * ftrt«> * y ©SWEBSfiK-iSWlcsB 10 
tfcf£o ■€-©«. Bi6l/fca?';7 7 r 4 3 4 -4 4£ilH 
BfcBB-^ftBOifil/tM. 
[02231^9 h * * *#gR3n&<r4H 
It. BtJii i MM»M7 ton &C&tfln*'C& 
C\ 

[0 22 4] a*, B12^^?^4 1 0W». Xf 
? 74 (i 6 tfffll/fcitf 0B& VJt±©ttB£B£ * 
f-**4 0 8*BHH*fcttB*B (ttBB) i^ffic^r 

s-? - 1? %m<rAiL^n^<omm9f t * 

r ^4 0 6 Ctf jffl 0 fc&B&ft £ * ^ 7 4 0 8 
ttJUfcttB*«t«>2«:*WB«»iTnWUIi». £ 
fc. Bl 30>*?v7'4 3 6©ir-#7 5-f-rf> hit, 
^©@fiB«j!W«BHrt * £ * u £ i«rb 

[0 22 5] KlKfflt/fc^^tc, *S2©Sttt«!lcc 

j:^<l, s«i , ?x^±<j)is»^as-7-^*iftaiura- 

gig-?- tvMttt ^mtOttBttttftttBU 
C©IWI*nfctt««*«:fflC*Tl!tltaW <EGA$ 30 

B»*»i«iE«nfclW±W4B»«*#lllT*. * 
C . ItB $ nfctiStttB iSt#±©l4S»«d; KB"? 

. - ^BWHRttBcrttt *ttKrnB©#« 

Sa^*tKEt > «A:»OMiEW«<:a«ll 1 WE"?? 7' 
ftf$6fctf£ a C©»£, JUlMBE-^^^XWK*. 35*: 

A-** ttCBBft#;Uct»b 

r-*#B#*^i^&i/r«*sft*t, -eotffrt 40 

Ztltci's * h^?7r-*Kg^XBlillE7? 7" 
ft. &!/s 7 h»«©ffiM©S«(iB C83tti> *6© 

(4Brnafl>#B»*»t we-t iteaoomiiEWBft* 
tr»2iijE^^^iC5ear* 0 *^c. «?xm±©«» 

ft«uii./i:»6n*vs ^ h««©*^s>is»*±K 

to»*ti«t»tB«:B^^ , CWtB» < EGA»W) ccj: 

♦3 y 9 y t im*n*tuoiife& a? 

ttKfitt) ±©tiB£totffc«ir*&h*tt»*B«* 

tf>. *«>fflll««i»2l(E^?7 r t«:B^--c. Ox 50 



#■2 0 0 2-3 5 3 1 2 ! 
48 

»±0&/» * h««ftiiaimftaB<c«ikb«cH t « 
s/9^i'ff«ftBAr&. r«c*>*. ±iE©t'* 

«0 X f - y£BB±£fe » £<±g1SlE ( ABttBtt 
B6ft6*f» * tBtt©BSM>£B&B (tttttt) * 

6©iarnBcwi«fli»*t|jEi/te*^» * hp.«© 
^jSt<waatoitw:Wi»6n«ttBiii«*. $2*1 

E^p 9 7*KS* n&j#j&T «BXMB?MEOfcttBtt 
BMQBccVASnfcfl. BttftW?tMtt>fl*# 

■aEBKSWsnfcfWiEWrtoniOT, sto**? 

[0 22 7] ffioTT, **2a>**fe»fflmJ:6i. ^1 
a^EBBB^Btttc:, x*-^^ ►ft*yj«TS1*4C 
tft < «3*to*t»*«rABCC(tBU&B**tf ^Ci 
*fc, *S2©**6»S«iJ:&i. SOI 

^iCDttB&to'ttwifflc^nifiBlSlR^SeESn* 

w. &K\m-o>¥><<< ^«ffi7 ^ >r-aBta*^ 

■CC5B*»B«:. £«$x^ft£m£OTfito&to-tt» 

*©fBi±ftHact*ir'**o 

[0228] *B2cC'*te«fl*Cli: % Bft«*fi 

fig <ssstB> *^©{4Krna<o#B^.«a»*wijE'r 

*^ca^»jE1**Bftd^»2ajE^ ? ^*c**t"*fl> 
"C. SBJfrftB^toW* v ? $ ( 9XJ* 

fflto^T, a»6C«*»HB<OSt3&toiiB*ft*«* 

[0229] * &, *B2 CQABBB-Ctt, B 1 fiSIE^ 
^*6B2BE^ ? 7^0***. Slf*^J:©« 
»B*acc^t^#«^2*©aiiltt^B*ftB-*l/fcS* 
fflH»ftffll^HfBl/feHIW**oca^^rftB<tSn 
fc*-<0«*RI»t, B»a*^->B«©*(iE1*«tK: 
S^^TT, BBSEBHHiMdUUftB (+*ttB) S 

Ht#MSn& 9 COftaO. V 3 h "? 7'r- 
WC * 5 9 h MWSKR S n'C h , SERB© V 3 
h B^tC^^^ft±l2(OmWati^&^^A 

iElS*Bft*«>*Ct^r» K-?tf« ^^7f 
-5f©gtR^*ia4^*Si^-7rtr»*. 
[023 0 ] *B2<D*B*frCM:, ->x^±fl) 
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g£*tJfc4>!/9 ? \®MZ. QxHfWBtofs ? MR« 
*#ffttOfti»fc«rX WrSbtcm ! ME^ * t^K*© 

[0 23 I ] rfttefc, *S20*tt»l«f'li:. t> 3 * 

i*. ±tzov**<iy&&KmuXi *hr 

[0 23 2] U*Oft#6. ^ItBE?? 7****2 II 
O»E«l***airiCtk:j:»MT5Ci<>t?#-& 0 C 

^*^~*»«<&«H£. m^tcwasafsam^x 

[0233] J^&MfcSft-Ci*, 

2 6 8 tc tt 4 o ?t 0 J- J- (fiKrnBCHW 
KWflDWE^- £^ 5 ? r MtafcCDT 5> *f >' > K' 

3 ? h«Wtl/teEGA8l|»K:J:0#a!>&«>«>tUfc 

CtticPE^r, P? h|*W>2fcB6!IIK>'S*^4H 

t*. 

[ 0 2 3 4 J *fc, ±SS*«E^*Ci*, EGA#3W> 
^>r^/>^f^l^ ( 7<7*(> , >K'3 ? 

7 ^ > > h ^- »OMtf«:ni*«i>04 

«7 * >' > h ^ 3 h »t3»K{-0Drat±<DlS»ftoC 

r? 4* > h*AS<Disa-?- * <tcc'tfisrna«:^ffl 
o. cvtiL&rn&&m^xmffiJ*ic£'?xi>9? \- 

[023515 <bcc, ±B&&MBB'CI*, EG A*2? 



5) WI2 00 2-3 5 3 12 1 

SO 

6BfetClM9 * t? -? fea». EGA *S&5C'f tte 0 K ft 
WEGAtfStffiC'TT U &*C>t*S'3 i? hrt£ 
^EGA*a»*«l*t:4Al». ft**. B#tftf EGA 

1x0****7*4 ji>btc**i*xai. ttumm-s 

- 3 o 4 0 7 7 9^ft£fclWKH*£nr<r»4. 
[0236] rate*, CC'E*fttf EGA#5CCl*, 

aWi«8nfc^ft< i^3oW>^3 M6«G> 
0±*««±^4aW&{iRlia«t»r*. *<r>C $ 
io 3 * Btt!/* * HR« <*<Z>i?j 

fR) 4, a^gg^4^>^UV 3 9 h««OS*40 
(V21MI) 4e^JtOr, ^ MR 

SBt^W (^lO^S, X«**ft4¥^ffc«!!:ffi9) ^ 
?t 5 C 4 cc J; D . -5 x m JitiDttfeCE)^ 3 ? ^ MUU^ft if 
20 ©»Ji^*±tctoW614B^**7Er«. *ur, 
^S3nfc&B(i«tc»^^T:, ^x;x±tcad9ij^nfc 

X\&Wi*t>M?Z>o 

[0 23 7 ] CCE>J:^fta#ftWEGA*3J;K:J:*4, 

B»fWftEj»»a <#«»afi*> ^ffari^x^tr- 

A o *C ^> , ^ v 3 * h M«K#tblSn^ft < r ft 
*. 3joStM«:ii1iAft*56, Sff*©8«lllB^«or 
^COC'^3 hUMWritflllK, •*«: 7 5 * 
30 Ct^tt-C**. 

[0 23 8 ] 4C^r% S*ftWEGA*Si?«. Jbfi 

Sn«J:9ftB#lt»V 1 .«nc*'C. K { 1 0) Xtmt 

u?m<o-fm e , #*'h4 ft & <fc ^ ft ^ ^ > 

-»a, D> c. d, e. f &ts9 * HR*Jl««:** 

[023 9] 
[K8] 

40 

[0 24 0 ] ±* ( 1 ! ) ICh^X. Li n \t-y «&4ft 
>W-/ 3 ? hWtt40BDB7»« # SI*, m^ttW* 

^r^M^>-^r*)4, 

[0 24 1 ] A*^tt, B^ftWEGA*^*. 

so 3? < 1 3) rasnfcj^ftBfcWttw,.- ftflor, 
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3? ( 1 2) VftifthJ; mfcEt' 
&tt4J:}tt^->f-*a. I), c. d, e, f^^g 

[0242] 
[8*9] 

[0243] ±& < 1 3> lOd^X. L,,i*, 

hMW < i Slav's * (0 
x/vte>*> U.I*, niiW>^>3 

? h«*i#a* <ox;vfe>*> iccsgait?**. 5 
fe. ^ ( 1 n . < i 3> fcfc»&^*.rf-*stt, - 
«iur^ ( i 4 > T*<?n*. 

[0244] 
[KlO] 

S "(14) 

[0 2 4 5 ] * < 1 4 ) Bt*, 

CC-S^<^>-^B«>eiIgffJStti*. «9x 

? htKWOSH (KT. *K r v~> j 4 

-C. D/D#&*C1f&n4te*KjS<&* 0 W&bfcff 
fmB*jgi'*t&ccj:D. V'->*a<^?»*fcfc 

[0 24 6] Sfc, ? hrt* = EGA*S«. 
MttHVO - 3 4 9 7 0 5 ^tt& *VCfc 

-?-*&ft£0'cx, Y«a*-en«-n*ftiBroff* 
BI3R&. ££& S^^^-yv^MfSf *f» * 
IlKXiBMMR. pj^i*JS«(Sft#fflT*<><Ot:^* 0 

[0 24 7] chftK^as-r**. co^^w* 
n. cn^sfs±cci?sr*7^-Y>>h-?-^<C'*^ 

6iM»C!>7?0>l*-?-* , ca<>'C 1 XtiBlfltfUP 



7) 1M2 0 0&-3 5 3 1 2 ! 

52 

< . j>* < £ t>H— CC' 7 ? «f >*> s h fWtC 

**flft'T«ttt tern? i>c £cc j: o . 

S'/3 * h««Ol4B»««:»Wr**>C!:^C*> 

10 6, 

[0 24 8] cftb<omsi>> iti&mtux. 7? 4 
t 1 * tit*, ftofla *t*«* - r $*iti*#£fT o *c 

[0 24 9] C©*, ±B«Di*an>t«n^fi:ffWtS 

!*»#!*» EG A#SC, XttVs * HrI^EGATdS 
ICtetf 6 E G A Iff J=»* S^CC^T & C 1 4> « 
20 * # 

[ 0 2 5 0 ] ttfe, ±e2S*lfe**C«, ^-J^tttB* 
4L*C, *7 7«^*SME>F I A^ («5«35«'77^ 

C\ fft*>*. TTR (Thrcuqh The Reticle) *S. 
TTL (TTinou* The Lens) *35, ife*7r>^# 

i*Biwyii*i»si**t^r arc* -7-c 4>tst> 

*«H*ftfl»*F* <± 1», ±2». , ±n«B 

[025 1] *fc, *»Wi*±ES*fll»aS<WiB*, ^ 
40 -7" 7 ^ • 7 > K * X * * > *3?©B*ttB«llfS6 T\ A 
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